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1.1
1.2
1.3
1 ManagementSummary
CAFS
For.thosefewreaderswhodo not know, CAPSis asystemdevelopedby ICLto search
throughdataatspeedsofseveralmillioncharactersa econd.
ItsfullnameisContentAddressableFileStoreInformationSearchProcessor,
CAFS-ISPor CAFSforshort.It is anintelligenthardware-basedsearchingengine,
currentlyavailablewithbothICL'S2966familyof computersandtherecently
announcedSeries39,operatingwithintheVMEenvironment.I usescontent-
addressingtechniquesto performfastsearchesof dataor textstoredondiscs:
almostallfieldsareequallyaccessibleassearchkeys.Softwareinthemainframe
generatesa earchtask;theCAFShardwareperformsthesearch,andr~turnsthehit
recordstothemainframe.Becausespecialhardwareisused,thesearchingprocessi
verymuchmore fficientthansearchingperformedbyanysoftwaremethod.
VarioussoftwareinterfacesareavailablewhichallowCAFStobeusedin many
differentsituations.CAPScanbeusedwithexistingsystemswithoutsignificant
change.It canbeusedtomakeonlineenquiriesofmainframefilesordatabasesor
directlyfromuserwrittenhighlevellanguageprograms.Theseinterfacesare
outlinedinthebodyofthereport.
Backgroundto report
Followingtheformationof theICLCUACAFSSpecialInterestGroup in 1981a
WorkingPartywassetup to examinehow CAFScouldbe exploitedin a Data
ProcessingInstallation.ThisfirstWorkingPartyculminatedintheproductionof a
reportentitled'ExploitingCAFS-ISP'whichwaspublishedin July 1984,rapidly
followedbyasecondeditioninAugust1984.
Thisfirstreport(ofwhichsome4,000copieshavebeenissued)wasproducedata
timewhentherewereonlya fewliveCAFSinstallations.Of necessity,therefore,
muchofitscontentwasbaseduponthetheoryofhowCAFScouldbeexploitedrather
thanhow it wasbeingexploited.It wasdecided,therefore,to setup a second
WorkingPartyto examinetheimpactof CAFSin practice.This resultedin the
productionofthissecondreport,'CAFSinAction'.
Thisreportcanandshouldbereadinisolationfromthefirstreportasallrelevant
materialfromthefirstreporthasbeenincludedin it.
Working party terms of reference
TheWorkingParty'stermsofreferencewhichwereagreedatitsfirstmeetingin
October1984wereasfollows:
- To co-operatewiththeearlyusersofCAFSandfromthemcollectevidenceof
theusemadeof CAFS,of systemperformanceandof anyeffecton existing
methodsandsystems.
- To analysefromexperiencehowbesttoadaptexistingsystemsandsoftware
tomakeuseofCAFS.
- To devisehintstogoodpracticesandtechniquesrelevantothedesignand
implementationofnewsystemsincorporatingCAFS.
- To identifyCAPSimplicationsforsitemanagementin termsofcosts,benefits
and strategy;DP andusertraining,resources(VMS,store,discchannels,
comms,networking)andresilience.
- To adviseICLof futurerequirementsandcurrentshortcomingsin theCAFS
offering.
- To publishthefindingsoftheWorkingParty.
Thisreportattemptstoaddressthesetermsofreference.
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Report contents
Followingthismanagementsummary,thesecondchaptertracesthehistoryofCAFS
fromitsconceptionintheearlysixtiesthroughCAFS800tothepresentdayCAFS-ISP.
The thirdchapterpresentstheresultsof a surveyof all currentCAFS-ISPusers
carriedout by the Working Party betweenNovember1984and April 1985.
Questionnairesweresenttoall knownCAFSsitesandfollowedup,wherepossible,
bytelephonecontact.Thischapteranalysestheresponses.
ThefourthchapterlooksatsomeleadingsiteswhereCAFShasbeenin operation,
andpresentstheirownconclusions.
Thefifthchaptergivesa technicaloverviewof CAFS,includingitshardwareand
softwarerequirementsanddependencies.
ThesixthchapterexplainshowCAFScanbeusedandits implicationsonsystem
andfile design.Both conventionalfilesystemsandIDMSXdatabasesystemsare
discussed,aswellasfuturesystemsuchastextprocessingsystems.
TheseventhchapterexaminestheeffectofCAFSontheEnd-User.
Theeighthchapterlooksatthecostimplicationsof CAFSandattemptstoexplain
howacost-benefitanalysismightbecarriedout.
ThefinalchapterlooksatthelikelyfuturedirectionsofCAFS,bothasICLenvisage
it andastheWorkingPartywouldliketo seeit. To arriveattheirconclusionthe
workingpartycompiledalistofallknownerrors,omissions,shortfallsandgenuine
newrequirementsandhelddetailediscussionswithanICLtechnicalpanel.
Report conclusions
Theworkingpartyarrivedatthefollowingsignificantconclusionsin thecourseof
theirinvestigations. .
ICL definitelyhavedevelopedasystemwhichcangivemostlargecomputerusers
significantbenefitsin termsof facilitiesandcosteffectivenessoverothermainframe
computersuppliers.
However,thereis stilla certainlackof awarenessof thepotentialusesof CAFS,
not onlyin thecomputercommunityat largebutalsowithinICLandits current
users.To overcomethisICLneedtocontinuetheirpushtoeducatetheirownstaffin
thebenefits,uses,problemsetc.of thetotalsystem.On theuserfronttherecently
developedcourse'ExploitingCAFS'goesa long way to educatingthe user
community;userswhowishtogainthemostbenefitsfromCAFSwouldgainmuch
fromattendanceonthiscourse.
TheapparentICLmarketingstrategyof'cAFSwitheverything'seemstobehaving
aneffect.At thetimeof writingover500CAFSunitshavebeeninstalled,withmany
moreordersor potentialorders.It mustbesaid,however,thatmanyof these
installedunitsarenotyetbeingused'forreal'.HopefullytheabovementionedICL
and usereducationwill overcomethis problem-if not, DP managementwill
questionwhytheyhaveCAFSunits.
If ICLwishto maintaintheirundoubtedleadin informationsearchingthenthe
CAFSproductmustcontinuetobeenhanced.CAFSmustbeseenbyallsectionsoflcL
asa productofcentralstrategicimportance.Theenhancementsoutlinedinthelast
chapterof thisreportshouldforma goodbasisfor its enhancement.Also, it is
criticalthatICLcontinuetolearnandtakeheedoftheirmoreadvancedusers;future
requirementsarealwayschanging.
It wouldseemsensiblethataCAFSWorkingPartycontinuetoexistin thefuture
tohelpshapeth~serequirements.
2.1
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2 TheHistoryof CAFS
Introduction
TheconceptualoriginofCAFSissimplytheexplicitrecognitionthattheactivitiesof
a livingorganisationof co-operatingpeoplearenot totallyordered,sothattheir
interactionsmustbedescribedastheinterplayof orderanddisorder.Theuseof
informationtomaintaintheirorganisedbehaviouris thereforealsocharacterised
byanelementofdisorder,initsfundamentalsenseof intrinsicunpredictability,and
so,wheneveralargeamountofdataisstoredonmagneticmedia,someapplications
will requirethatit beaccessedbysearch.Thetraditionalapproachto solvingthis
problemhasbeentobuildindexestocopewiththemorepredictable'searches.This
isfineasfarasit goes,butnotallsearchescanbepredicted,andif onetriestobuild
indexesto copewitheveryeventuality-by,in effect,totallyinvertingthefile-the
taskof managingtheindexes,particularlywhenthedatais volatile,canbecome
intolerable.
Two very relevantquotationsfrom Vic Maller (ICL TechnicalJournal,
November1979)are:
Thereareinstanceswheretheindexescanoccupybetweentwoandfourtimesthe
volumeofthedatatowhichtheyrefer-aperfectlyabsurdsituation!
It shouldnotbeassumedthatindexableoperationscoverthetotalityof useful
functions...Indexesarereallyveryprimitiveprojectionsoffilesandconsequently
theirutilityshouldnotalwaysbetakenforgranted.
Contentaddressing,or associativeprocessing,is a naturalwayof tryingto
circumventthesedifficulties.Verynatural,in fact,sinceweareallveryfamiliarwith
themarvellouseffectswecanachieveusingthesetechniquesin retrievalfromthe
memoriesin ourheads.Laymenhavealwaysassumedthatcomputerswork this
way;look at thecomputersin 2()OI,DoctorWho,or Blake'sSevento seehow
ordinarypeoplethinktheyoughttobehave.
The sixties
In theearly1960stherewasmuchspeculationin theacademicworld on the
potentialvalueof associativestores,but few suggestionsregardingpracticable
techniquesformakingsuchastoreofadequatecapacityatacceptablecost.In 1962
GordonScarrott,workingwithRoyMitchellin theFerranticomputerdepartment,
wasstimulatedbythissituationtopointouttotheFerranticomputerdepartment
managementthatif astore,of adequatecapacitytobeuseful,conceptuallyrotates
asa consequenceof its operatingprinciple-for examplea magneticdrumor a
delayline-then themeantimerequiredfor accessbysearchis halftherevolution
time,exactlythesameasfor accessto a knownaddress.Henceassociativeaccess
canbeachievedwithexistingtechnology,withoutanadditionalaccesstimepenalty.
However,in 1962theterm'DataBase'hadnotenteredthejargonandconsequently
theneedforstoreaccessbyautomatedsearchwasnotwidelyrecognised.Moreover
therewerenoresourcesavailableforexploratorydevelopment,andsonophysical
workwasinitiatedatthetime.
In 1969GeorgeCoulouris,thenlecturerincomputerscienceatImperialCollege,
suggestedto GordonScarrotta joint projectwith ICL'SResearchandAdvanced
DevelopmentCentre(RADC) to identifythe intrinsicrequirementsfor for file
storageandproposewaysfor meetingsuchrequirements-asuggestionthatwas
immediatelyaccepted~ThelateRoyMitchell,thena seniormemberof thestaffof
RADC,took responsibilityfor theproject,collaboratingwithJohn Evans,oneof
GeorgeCoulouris'seniorstudents.
At thattimemovingheaddiscstoragedeviceswerecominginto use,andby
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December1969RoyMitchellhadproposedacombinationof discstore,keystore
andcomparator,searchevaluationunit andretrievalunit,andcoinedtheterm
'CAFS'toreferto thesystem,a namebywhichthiscombinationof mechanismsi
stillknown.
Initiallytherewassomeconfusionaboutwhetherthe'A' stoodfor 'Addressable'
or'Addressed',butthisissuehaslongbeenresolvedinfavourof'Addressable'since
thesystempermitsaddressingbycontentbutdoesnotenforceit.
It is noteworthythatmostof theindividualevents(i.e.comparisons)in theCAFS
searchingsystemtakeplaceatatimedeterminedbytheofavailabilitydatafromthe
discstore,sothatRoyMitchell'sdesignwasa 'DataFlow' systemasnowdefined.
Butofcoursetheterm'DataFlow'wasnotusedin 1969.
SinceCAFSisanengineeringinnovation,itsmostbasicfeature-theautonomous
searchingmechanism-shouldberegardedasa novelandadvantageoussynthesis
ofendsandmeans.GordonScarrottandRoyMitchellproposedthemeansin 1962,
GeorgeCoulourisandJohn Evansrecognisedtheendsin 1969,andRoy Mitchell
proposedthesynthesisin 1969.On this foundationothers,notablyEd Babb,
proposedadditionalvaluablefeaturesduringthedevelopment,whileVic Maller
maintainedthemomentumof theprojectovera difficultperiodwhenICL was
. preoccupiedwithdefiningandlaunchingthe2900.
The seventies
During1970proposalsforinvestigatingandevaluatingthecharacteristicsofaCAFS
deviceprogressivelytookshape.CoulourisandEvansundertooktechnicalresearch
in theUnited States,leadingto thepublicationof CAFSReportNo. I, 'Some
Characteristicsof RealTimeDataManagementSystems'.Thespecificationof a
joint projectbetweenICLandImperialCollegewassubmittedforpossiblesupport
to theAdvancedComputerTechnologyProject(ACTP).In JuneCAFSReportNo. 2
gave'An OutlineoftheCAFSProgrammingInterfaCe'.
Coincidentally,in thesamemonthTed Codd publishedhis seminalpaper'A
RelationalModelof Datafor LargeSharedDataBanks'.ICLhassometimesbeen
criticisedfor notimplementingCAFSmorespeedily;it is interestingto notethata
similarlengthoftimehaselapsedbeforetherelationalmodelhasachievedpractical
respectability.
In 1971Roy Mitchell'sdesignfor an experimentalmachinewasadoptedin a
projectfortheconstructionofaprototypeatRADC,fundedunderanACTPcontract.
Theprinciplesofth~machinewhichbecameknownasCAFSMark I werepublished
at IFIP71in apaperbyCoulouris,Evans,andMitchellentitled'An Approachto
Content-AddressinginDataBases'.
Also during1971Vic MallerjoinedRoy Mitchellat Stevenage,to undertake
applicationstudies,softwaremanagement,andexperimentalevaluation.A large
numberofpotentialapplicationsWithinICL itselfwerereadilyidentified,including
systemsin Group Purchasing,SparesInventory,Personnel,and Production
Scheduling.On awiderscale,majorpossibilitieswereidentified,evenatthisearly
stage,inpolicesystems,in thehospitalservice,in matchingjobsandapplicants,in
servicesprovidedbylibrariesandinformationpublishers,andinthepreparationof
governmentandtradestatisticalanalyses.
1972saw'thecompletionof theMark I prototype,andthestartof anextensive
testingprogramme.It wassoonconfirmedthatdatastoredon discscouldbe
searchedandretrievedby theuniquehardwaredevelopedby theRADCteamat
speedsfar in excessof thosepossibleusingtraditionalsoftwaretechniques.The
Mark I machineusedan8-megabyteexchangeablediscattachedto a 1900series
host,andalreadyhadthecharacteristicseparationof functionsbetweenKeyStore
andComparatorUnit,SearchEvaluationUnit,andRetrievalUnit.TheJournalof
theBritishComputerSocietypublishedanotherpaperby Coulouris,Evans,and
Mitchellentitled'TowardsContent-AddressinginDataBases'.Thesuccessoftrials
at this stagejustifiedinitial contactswith thePost Office,for a studyof the
DirectoryEnquiriesproblem,andwiththeIEEE'SINSPECserviceasanexampleof a
documentstorageandretrievalapplication.
By 1973enoughexperiencehadbeenacquiredfor thedesignof a replacement
machinetobestarted.Thiswasintendedtobeafurtherresearchandexperimental
device,butalreadyconsiderabledebatehadstartedwithintheCompanyon not
onlyhow,butalsowhether,CAFScouldeventuallybeincorporatedintotheofficial
Companyproductline;andwhatproceduresandstandardshouldbefollowedin
orderto translateinformationsmoothlybetweentheresearchandmanufacturing
processes.Meanwhile,theMark I machinewassuccessfullydemonstratedto the
PostOfficeDirectoryEnquiriesmanagement,andtheoutlineof a possiblePODQ
trialwasagreed.
1974sawtheconstructionof twoprototypeMark 2CAFSmachines.Althoughit
wasclearthatthemajorfuturemarketwouldbeassociatedwithwhatatthattime
wascalledthe'NewRange'-subsequentlythe2900series-it wasinevitablethat
the CAFSdevelopmentsshouldbe continuedon thestablefoundationof 1900
architecture.TheMark 2 CAFSwasdesignedto searchdataheldonEDS,60discs,
usingmultiplereadheadsandamplifiersto readandsearchup to 10tracksat a
time;(thismultiplicity,whichhassometimesbeenmistakenfor a permanent
characteristicofaCAFSdevice,wasin factadoptedasameansofboostingthedata
transferateto a speedwhichmatchedthatof theCAFSsearchingandevaluation
mechanism).A modified7503wasusedasthecontrolprocessorwhichinterfaced
withthehostanddirectedtheactivityof theunderlyingCAFScomponents.A VDU
was installedat HemelHempsteadfor preliminaryexperimentson Directory
Enquiries;notsurprisingly,thesehighlightedmanyrequirementsforenhancements
andcorrectionsto thepilotsoftware,butalsogeneratedsufficiententhusiasmto
justifyprogresstoanextendedtrial.
In 1975a CAFSExploitationReviewCommitteewasestablishedto co-ordinate
futurepolicy.It consideredhowtotakeadvantageoftheDepartmentoflndustry's
proceduresfor assistanceunderthe pre-productionordersscheme.Guarded
interestwasarousedin theCCA(predecessorf thepresentCCTA)for thepossible
applicationof CAFSin publicserviceapplicationsin, for example,PRISM,DHSS,
HomeOffice.An initialsubmissionwasalsomadetotheEuropeanCommission.A
PODQProjectTeamwasestablishedwithinICL.
Throughoutheseyearsof themid-70s,theCAFSteamatRADCmadecontinual
progressinthedevelopmentofsoftwareproductsandtechniquestoenablethemto
explorefullythepossiblewaysof exploitingaCAFSsearchengine.Major advances
wereregisteredbyEd BabbandLenCrockfordin thedefinitionofdatamodelsto
describeanonlinedatabaseinamannerwhichpermittedrelationalprocessingwith
optimalefficiency.Thefacilitiesof theenquirylanguagealsounderwentcontinual
pragmaticrefinement,withparticularattentionbeingpaidtopsychologicalfactors
affectingtheusabilityof theenquirycommands.The implicationsof CAFSfor
databasedesignandstructureprovokedmuchlivelydebate,betweenproponentsof
IDMSXontheonehandandCAFSontheother;therewasnotmuchprevisionofthe
eventualmutuallybeneficialsynthesisofthetwoapproaches!
During 1976and 1977,as ~uchdevelopmentwork proceeded,a rational
programmefor thetransitionof CAFSto full productstatuswasdeveloped.The
prototypeapplicationshouldbe consolidated,and practicalexperiencein live
applicationconditionsshouldbe acquiredat a limitednumberof activeco-
operatingsites.This wouldinitiallyrequirethemanufactureof a smallbatchof
machines,followingthearchitectureof theMark 2enginesbutconformingmore
closelyto normalmanufacturingconventions.A CAFSMarketingManagerwas
appointed;formal disclosureprocedureswereset up to control the flow of
informationfromthecentre,throughapprovedunitsof theSalesorganisations,to
candidatecustomerpilotsites.ThePODQtrialalsoadvanced,withthetransferofthe
. CAFSenquirysoftwarefrom Stevenageto thePODQProjectTeamat Bracknell,
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whereit wasmodifiedto incorporatetheapplication-specificrequirementshatthe
pioneeringexperimentshaddefined.
During1978themainPostOfficeDirectoryEnquirytrialstookplace.Terminals
in the.TelephoneExchangesatLeedsandLeatherheadwereconnectedtotheCAFS
machineinstalledatICLBracknell,wheretherecordsof 7,000,000subscriberswere
held(thisrepresentedabouthalfof thenationaldirectory).All thetechnicalcriteria
for thetrialweretriumphantlymet;forexample,anaverageresponsetimeof 2.5
secondshadbeenspecified,andoverthewholetrialtheobservedaveragewas1.7.
There werealso noteworthyand very positivefeedbackmessagesfrom the
operatorsof thetrial service.Theyveryquicklyfoundthebestwaysto usethe
facilities-howmuchor howlittlesearchinformationto enter,whichtermswere
themostsuccessfulsearchkeys,howbesttoproceedwithincompleteinformation,
and so forth. They alsouniformlyreportedthat the systemwas muchmore
enjoyableandsatisfyingtooperatethantheprevious'conventional'techniques.All
thesereactionshavenow becomecommonplace,but at thetimetheywerevery
welcomeconfirmationthatwehadbeenproceedingontherightlines.
Into the eighties
Themaineventof 1979,fromtheCAFSpointofview,wastheannouncementofCAFS
80o-the publicversionof theCAFSMark 2 machine-asanofficialICLproduct.
Oneof thefirstof thesewasinstalledin ICL'SownGroup InformationSystems,
wherethefirstapplicationimplementedonlivedatawasthePersonnelsystem.Over
thenexttwoyears,a totalof 10suchmachineswereinstalled,in verydifferent
organisations,andcoveringanastonishlywiderangeofapplications.At mid-1985,
7 of thesemachinesare still in verysuccessfulactiveservice.Thesemachines
naturallyattracteda greatdealof interest,andweregenerallyseenasproviding
soundconfirmationoftheclaimsfor theprinciplesofCAFSwhichICLhaddeveloped
overtheyears.Ontheotherharid,withacomplicatedarchitectureandsomewhat
outmodedtechnology,theywereadjudgedtobeexpensive-atsome250,000each!
Nevertheless,althoughpeoplefound it difficultto justify suchexpenditurein
advance,byconventionalmeasures,nearlyall usersreportedverysatisfactory-
thoughhardto quantify-'savings'asa resultof usinga CAFSservice,whetherin
reducedtacticalandadhocprogramming,improvedqualityof data,or greater
accessibilityofinformation. .
The impetusderivedfrom the CAFS800 programmeled naturallyto the
developmentandimplementationof CAFS-ISP,bringingtheproventechniquesof
CAFSinto themainstreamof ICL'Sproductline.From now on CAFSwasto be
progressivelyincorporatedin the standardenvironmentof VME,to become
automaticallyassociatedwith standardfile and databasestructures,and to be
availablein thestandardhardwareof the2966familyof systems.CAFS-ISPwas
officiallylaunchedat a well-attendedopenmeetingof the CAFSUser Group
(perhapsit shouldthenhavebeencalledtheCAFSIntendingUserGroup)in April
1982.
The CAFS-ISPhardwarebecameavailablefor Field Trial with QUERYMASTER
duringthesecondhalfof 1983.GeneralReleasefollowedin March1984.In theyear
to March1985over350CAFS-ISPmoduleswereinstalled,onwellover200systems,
andin I I countriesaroundtheworld.Thesameratehascontinued:bytheendof
June 1985the500thorderfor CAFS-ISPon a 2900systemwasbeingcelebrated.In
additionit hadbeenannouncedthatCAFS-ISPwouldbeanautomaticonstituentof
everySeries39system.
This evidenceconfirmsthatCAFS!Iascomeof age.Its successis dueto the
combinedeffortsof manypeople-too manyfor themall to becited.So letthis
reviewconcludebycreditingthemaingroupsonly:
- thepioneersinRADC,withoutwhoseflair,vision,andpertinacityovermany
yearstherewouldhavebeenno CAPSproduct;
- the integrators within Mainframe Systems, who have so completely
incorporatedCAPSin VMEandthehardwareof 2900andSeries39systems;
- the facilitatorswithin Applied Systems,who have madeavailableQUERY-
MASTER,RCI,andDCI,thethreeprimeroutesfor theexploitationof CAPS;
- andtheCAPSUser Group, whoseseriouscommitmentto CAPS(asshownby
thisReportanditspredecessor)hasconvincedtheworld ofits importance.
'"
!
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3.1
3 CAFS UserSurvey
Theworkingpartydecidedthata surveyshouldbeconductedin orderto identify
thenumberof CAFSusers,combinedwithsuchaspectsof theirtypeof applications
andthesortofproblemstheywereexperiencing.
. As a meansof collectingthenecessarybasedata,theworkingpartydesigneda
questionnaire(reproducedattheendofthischapter)andinNovember1984,sentit
toeveryregisteredU.K. CAFSsite.Ofsome136questionnairesdespatched,atotalof
71werecompletedandreturned.
Thoseuserswho had provideda positiveresponse,Le. wereusing,or were
planningto useCAPS,andwhohadindicatedthattheywerewillingto participate
furtherin theanalysis,werecontactedbytelephoneseveralmonthslaterin order
thatanupdatedpicturecouldbeobtained,andcertaindetailsclarified.Fromthese
telephoneconversations,workingpartymemberscompletedthesecondquest-
ionnairereproducedbelow. '
Theresultsobtainedfromallthequestionnairesweresubsequentlyamalgamated
andarepresentedhere.
Analysisof questionnaireresponses
Table1 QuestionnaireResponseRate
no.despatched
no.returned
response%
136
71
52
Table2 NumberofCAFSUnits
The high proportionof siteswith only one unit at the time of the survey
(December1984)reflectsthefactthatmanysitesacquirea CAFSuniteitherwith
nofirmplanforitsuseoraspartofaplannedupgrade.
This spreadof CAFSunitsreflectsICL'Spopulationof mainframes.
15
1 2 3 >3 Total
no.ofsites 37 17 2 5 61
no.ofunits 37 34 6 34 111
% total (sites) 61 28 3 8
% total (units) 33 31 5 31
Table3 MachineTypes
2953 2957 2958 2966 2988 Unknown TotalI
no. of
mic's 3 7 7 40 11 8 76
no.ofcAFS 3 9 7 67 14 11 111
16
Table4 CAFS UsagebySite
no planstouseCAFS
intendingtouseCAFS
developingaCAFSservice
runningaliveCAFSservice
Jan 85
4
27
16
18
Apr 85
5
22
14
25
Thesefiguresindicatethatat thetimeof thesurveya quarterof thesiteswere
usingCAFSinaproductionservice.
Table5 SoftwareUsagebySite
usingQUERYMASTER
usingRCI
usingcso
usingDCI
Jan 85
26
0
I
0
0
Apr 85
35
4
0
2
planned
27
31
21
6
ThesefigureswouldindicatethatalthoughQUERYMASTERis a popularproduct,it
is not sufficienton its ownto meettheneedsof all sites-manycustomersare
waitingforotherproductsthatwillutiliseCAFS.
Table6 RespondentProfile
Analysisbybusinesstype:
government
localauthority
health
education
utilities
manufacturing
retail
financial
other
Analysisbyapplication:
current planned
financial
admin
stock
research
other
17
14
6
3
12
12
8
6
3
15
2
16
4
2
9
10
3
6
10
Of allthesitesrepresentedinthisanalysis,halfareinthepublicsector.
The analysisby applicationclearlyshowsthatCAFScanbe usedacrossa wide
rangeofsystems.
Table7 UserProfile
DP
endusers
both
don'tknow
current
3
7
22
0
planned
2
1
17
5
3.2
Table8 SystemProfile
Analysisbyfile type:
IDMSX
ISAM
serial
current
13
26
1
planned
19
16
10
Theplannedfigures eemto showthatIDMSXandISAMareviewedasalternatives,
whereascurrentlythereare far more ISAM-basedsystems.This reflectsthe
widespreadopinionthatit iseasiertoapplyCAFStoISAMthantoIDMSX.
Thesefigureswould indicatethat themajorityof live CAFSservicesarebeing
operatedonlessthanoneFDS640.
General comments
During the courseof analysingthe returnedquestionnairesand the enusing
telephoneconversations,it becameapparento theworkingpartymembersthat
therewerea numberof commonareasof likesanddislikesamongrespondents,
mainlyconcerningcAFs-relatedsoftware.
A numberof sitesdid not getstarteddueto thenecessityof goingto a new
releaseofVME(8.01)andupgradingcertainitemsof softwaree.g.TPMSandIDMSX,
with the inherentwork that suchan upgradeinvolves.A greatnumberof
respondentswereinterestedin PSAMand RCI but wereawaitingSV211before
.makinganyseriousevaluations.
A highproportionof thesiteswouldappearto haveacquiredCAFSalmostby
accidentaspartof a machineupgrade,anda numberof themwerealsoin the
throesofmovingfromDMEtoVME.In thesecasestheintroductionofCAFSservices
was beingdelayeduntil VMEoperationwas established.Again, thosealready
runningunderVMEoftenquotedthemoveto SV2II as a reasonfor delay,not
wantingtointroducetoomanynewthingsatonce.
A lot of usersfeltthattheavailabilityof softwareto makeuseof CAFSwas
laggingtoofarbehindthehardware.Thishadhinderedmuch.earlydevelopment
anduseof theproduct.A perceivedshortcomingof CAFSattheturnof 1984/85
was the dependencyon QUERYMASTER,with a numberof respondentsflatly
refusingtoconsiderusingthisproduct,maintainingthatit wastoounfriendlyand
too restrictivein reportfacilities.Unfavourablecomparisonsweremadewith
Filetab,Dekeandvariousunspecifiedmicro-basedsystems.
Therewasacertain(misplaced)cautionamongstsomeusersin goingtoofarin
letting their end-usersuseQUERYMASTER.
AlmosteveryoneusingCAFSwasveryhappywithit, althoughsomeusersfound
it difficultto obtainadequatesoftwaresupportfromICL.CAFSexpertisewithinICL
seemsto bedistributedunevenly.Somesitesreportedfar betterlocalsupportfor
CAFSthanothers.To someextenthisis a subjectivejudgementandmayreflect
particularsites'relationshipswith their local ICL supportstaff.However,a
recurringthemewasthelack of firstline supportfor CAFSwithinICL overthe
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Analysisbyfilesize:
Smallestfile inuse Largestfile inuse
current planned current planned
< 10Mb 18 7 <lx640 16 9
<160Mb 8 2 1-5 x 640 5 4
>160Mb 4 5 >5 x 640 5 2
don'tknow 3 don'tknow 3
3.3
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periodof thesurvey.Thishasimprovedsince,butICLmustensurethattheirlocal
supportstaffarekeptup-to-datewiththelatestdevelopments.
AlthoughmostsitesreportedthattheCAPSmarketingwasbeingdonewell,they
wereoftenlesssanguineabouttheassociatedsoftware.Therehavebeendelivery
delayswith somesoftwareproductsand the long wait for thenewreleaseof
QUERYMASTERdid not impress.
Manysitesindicatedthattheywouldbewillingtopayfor short,on-sitecourses
onCAPSexploitation.
Quotations
'CAPSisatremendousideabuttheinterfacesneedimprovement.'
'I would hopethat 1985seesa majoradvancein accessmethodsto CAPS.It
promisestobeso,butwe'vehadpromisesbefore.'
'AnyfuturesystemmustuseCAPs.'
'CAFS/QUERYMASTERis currentlyusedas an add-onto presentsystemsand this
givessimplevalue-addedbonus.Thesearereductioninjob costsbyafactorof 10,
savingin.user-timewaitingfor search,andusersmorewillingto usethesystem
thusreleaSlngdevelopments aff.'
'WerequireCOBOLinterfaceto fullyexploitCAPSasaprototypedeviceandgeneral
purposesystemdevelopmenttool.'
'As on-lineadhocusegrowsCAPSwill certainlyalleviatetheotherwiseintolerable
growthinprocessing/disc10powerneeded.'
Oneuserwhosefilesweremostlysmallsaidthatthey'acceptedthe.theoretical
advantagesof CAPSfor largefilesbut foundthat [for them]it wasa solution
lookingforaproblem.'
Anotheruserhasanenquiryappli~ationwhere'usageis notheavybutwhereit
wouldbeimpossibletomeetperformancer quirementswithoutCAPs.'
CAFS - ISP WORKING PARTY QUESTIONNAIRE
Please return this form after completion to:-
Eric Shaw-Phillips,
The Burton Group PLC,
Hudson Road,
Leeds LS9 7DN.
NAME: JOB TITLE:
ORGANISATION: BUSINESS:
TELEPHONE NO:ADDRESS:
COMPUTER INSTALLATION:
OCP(s) - Main Store -
No. of Disc Controllers - No. and Type of Discs -
No. of CAFS Units Date first CAFS Unit Installed -
CAFS USEAGE:
Do you support (or plan to) a live
CAFS-QM service?
When was it first (or will it be)
operational?
When was this serV1ce (or will it be)
provided to non-DP Users?
Do you currently (or plan to) use the
Relational CAFS Interface (RCI)?
When did you (will you) commence use
of RCI?
Do you currently (or plan to) use
the VME CAFS Search Option (CSO)?
When did you (will you) commence use
of CSO (Previously 'PSAM')?
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What have you found the major current shortcomings of CAPS to be
and what are your major future requirements for CAPS?
Can you quantify the cost benefit of CAFS and if so what
cost benefit (in £ p.a.) can you attr1bute to it?
Any Further Comments?
Are you prepared to participats in further d1scussions on your
use and experiences of CAFS with the working party?
Many ~hanks for completing this questionnaire.
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CAFS-ISP WORKING PARTY - TELEPHONE QUESTIONNAIRE (3)
WP MEMBER NAME PHONE DATE
CONTACT ORGANISATION
TYPE OF BUSINESS (e.g. government, manufacturing etc. - see
list)
DO YOU CURRENTLY USE CAFS? IF NOT WHY & WHEN?
WH~T TYPE OF CAFS APPLICATION HAVE YOU (e.g. finance, stock
etc. - see list)
WHAT LEVEL OF USEAGE IS ENVISAGED (No. of enquiries, users,
terminals)
- both now & future
CAFS FILES USED (now & future)
IDMS/ISAM/Serial
Live Data/Flle Copies/Snapshot (e.g. monthly)
Smallest File: <10 mb : <160 mb : >160 mb
Largest File: <1 x 640 : 1 - 5 x 640 : >5 x 640
WHICH CAFS FACILITIES USED (now & future)
QM/ RCI/ CSO / DCI
Now
Future
WHAT FACTORS MITIGATE AGAINST CAFS USEAGE (e.g. CAFS
weaknesses & bugs, lack of CPU power, cos~, staff shortages
etc.)
WHAT OTHER WAYS DO YOU SUPPORT AD-HOC INFORMATION REQUESTS
(e.g. QM without CAFS, RM, AM, other packages, file e~tracts
etc.)
OTHER COMMENTS
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4 Case Studies
Thissectiondescribesin somedetailtheexperienceof sevenearlyCAFSusers.The
siteswhosereportsareincludedherevaryconsiderablybothinthescaleandnature
oftheiroperationsandinthetypesofapplicationareawhichtheyhaveidentifiedas
benefitingfromCAFSpower. .
To a largeextent,theindividualcasestudiesspeakfor themselves.However,
somerecurrentthemesmaybeidentified.Theseare:
theimportanceofCAFSasasimplewayofprovidingenduserfacilities;
theextento whichthedemandfor cAFs-basedendusers~rviceshas
exceededexpectation;
increasedinformationproductivity,bothasa resultof thefreeing-upof
dp staffresourcesandas a resultof thenewkindsof analysismade
possiblebyCAFS.
"
Thesiteswhosereportsfollowareinalphabeticalorder:
BerkshireCountyCouncil
Oneof themostrecentCAFScustomers,andalsooneof themostinnovative,BCC
haveinstalledinthenewReadingPublicLibrary,aviewdatasystem,basedonCAFS
andRCI,bywhichmembersofthepubliccaninterrogatetheLibrary'scatalogues.
CentralElectricityGeneratingBoard
TheNorthWestRegionof CEGBis perhapstypicalof manyinstallationsatwhich
. informationis spreadacrossseverallargeISAMfiles.The useof CAFS/QUERYMASTER
hasenabledthesefilestobecombinedintoanintegratedsystemforenquirypurpose
withoutcompromisingtheiravailabilityfor onlineupdatingin a TP systemand
.withoutanexpensiveconversionprocess.
(a)
(b)
(c)
InlandRevenue
Undoubtedlythebiggestapplicationfor CAFScurrentlyknownof is the Inland
Revenue'snameandaddresstracingsystem.Theapplicationissimple,butthescale
of the operation,involvinga searchthrough63 million taxpayers'records,is
daunting.ThesystemisintheprocessofbeingconvertedtouseDCI.
Logica
Logicawasoneofthefirstthird-partysoftwarehousestorecognisetheimportance
of CAFSin bringingtheirproductsto the ICL marketplace.Their experiencein
implementinga versionof therelationaldatabasemanagementsystemRAPPORT
whichcanexploitCAFSfacilitiesprovidesimpressivevidenceoftheflexibilityofthe
programminginterfacesnowavailabletotheCAFSsystemandof itsbeneficialeffect
onexistingsoftware.
NorthamptonBoroughCouncil
Likemanyothersmall-tomedium-sizedinstallations,Northamptonismakingthe
transitionfromDMEto VME.Manyof itsapplicationsarestillupdatedunderDME,
snapshotsof thedatabeingmadeaccessiblevia ADRAMto a CAFS/QUERYMASTER
service.OtherapplicationsbeganusingPDS,makingthetransitionto CAFS/QUERY-
MASTERwhenthefilesgrewtoolargeforPDStohandleconveniently.Theimpacton
enduserdepartmentsi typifiedbyoneearlyapplicationin whicha weeklyreport
onexpenditurepreviouslycirculatedonpaperis no longerproducedat all,users
preferringtointerrogatethefiledirectlyviaQUERYMASTER.
OxfordUniversityComputingService
OUCSprovidescomputingfacilitiesfor academicresearchersfrom a varietyof
disciplines,with applicationsrangingfrom library cataloguesand statistical
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databasestocataloguesofGreekvasesandancientGreeknames.QUERYMASTERhas
provedinvaluableasa wayof providingquickaccessto IDMSXdatabasesandasa
meansof dealingwithovergrownPDSdatabases.oucs alsousesDCI,whichis in
manywaysseenasmoreappropriateto theresearchenvironmentthanQUERY-
MASTERorRCI.
SouthernWaterAuthority
One of the earliestCAFScustomers,SWA haveseentheir confidencein the system
fully vindicated.While 20%of their CAFS/QUERYMASTERapplicationsare (online)
replacementsfor what were formerly (batch) Filetab-type reports, 80% of the
workload representsenquiriesthatwould simplynot havebeenattemptedwithout
CAFS.
Berkshire County Council
Whenit becameapparentthatanewcentralibraryforReadingwastobebuilt,the
AssistantCountyLibrarian,John Hicks,approachedtheComputerSectionwith
someideas.TheLibraryhadhadacomputerisedserviceformanyyearsincluding
thecompletecatalogueof booksheldin Berkshire,butaccesstothiswasavailable
onlyat Headquarters,thelibrariesreceivingtheinformationonmicrofichesome
weekslater.John Hicksthoughtit wouldbeveryusefulif wecouldprovidethis
servicetothegeneralpublicviaterminalsin thenewlibrary.Althoughagoodidea
conceptually,thispresentedtechnicalproblems:thegeneralpublicusuallyenquire
forbooksbymakingvaguereferencestowordsintitlesorbyauthor.Authoraccess
wasno problemasthatalreadyexisted,buttitleaccessin a 'fuzzy'modeseemed
impossible.However,at thattimeBerkshireCountyCouncilwasaboutto take
deliveryof bothBULLETINanditsfirstCAFScontroller,followingtheacquisitionof
anICL2966undera newleasingarrangement,andsuddenlythesolutionto John
Hicks'srequestwasapparent.WewouldusethepoweroftheCAFS-ISPtosearcha
speciallycreatedtitlefileandBULLETINtopresenti inafriendlywaytothepublic.
Theimplementationof thisservicenecessitatedtheuseof ICL'SDataDictionary
System(DDS),a newproductto usaswehadpreviouslydevelopedourownData
DictionaryLanguage.Additionally,touseCAFS-ISPwithaCOBOLprogramrequired
theRelationalCAFSInterface(RCI)anda newCOBOLcompiler(i.e.C2COBI30).ICL
providedthis softwareat shortnoticeand work commencedon designingthe
requiredsystem.It wasdecidedtocreateanextractfileof thetitlestopassthrough
theSelfIdentifyingFormat(SIF)to beusedby CAFS,ratherthanusetheexisting
Cataloguefilewhichwasverylarge.Therearesome273,000titlesin theCatalogue.
TheextractfilealsocontainstheISBNtoenabletheprogramtoaccesstheCatalogue
file,whentheappropriatetitlehadbeenselectedbythereader.Thisfilealsohadto
bedocumentedusingDDS.Thelearningcurveonthisactivitywasverylow,both
products(i.e.DDSandRCI)beingverystraightforwardtouse.
Whilst waitingfor ICL to deliverthe RCI software,the screendesignwas
undertakenandvariousoptionsshowntotheLibraryto arriveatthefinaldesign.
WeusedQUERYMASTER,anothernewproductforus,to verifytheDDSentriesand
thishad thefurtheradvantageof beingableto tell whethertheCAFSunit was
workingaswell.QUERYMASTERwasfoundto bequiteeasytousealthoughperhaps
notasuser-friendlyaswewouldlike.WhentheRCIsoftwarearrived,ittookabouta
weektogetit tointerfacewithBULLETIN,andtoprovideaworkingprogramforthe
Librarytitles.Againthesoftwarewasnotdifficultto install,allowingfor thefact
thatICLmanualsarenoteasytoread.
The finalsystemwenton trialin theLeisureLibraryat ShireHall for about6
weeksbeforetheopening,andwasusedin 'testmode'bymembersof thestaff.A
suggestionspadwasattachedto theterminalsandasa resultcertainrefinements
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weremade.Theservicewentliveonthe1July 1985(onschedule)withtheopening
of thenewReadingLibrary. Sinceits implementation,theservicehasbeenin
constantusesixdaysaweekandhasnotyetsufferedfromafailurein eithertheCAFS
unit or BULLETIN.
Central Electricity Generating Board
Introduction
CEGB-NWRcommissionedtheirfirstCAFS-ISPunitin January1984.DuringMarch,
April andMay of thatyeara seriesof trialswereperformedonCAFSto establish
performanceof thedevicein thecontextof applicationsrunningin theelectricity
generatingindustry.The trials were successful,and provedthat significant
performancebenefitsaccruedfrom CAFSuse. A full report was published,
concerningthetrial,toprovideinformationforotherpartsof theelectricitysupply
industrywhowereconsideringCAFSapplications.Giventhetrialoutcome,CEGB-
NWRdevelopedtheirfirst liveCAFSenquiryservice,usingQUERYMASTER,on an
applicationforMaintenanceRecordingandWorkControlatlargepowerstations
(theMRSystem).
MRrunsononeofthe2966machinesatCEGB-NWR'Scomputercentrelocatednear
Stockport.Thesystemisprimarilyonline(basedonTPMS)andisaccessed24hours
everydaybyvarioustypesof terminalequipmentinstalledatusersites.Prior tothe
introductionof theCAFSservicemostnon-TPfile enquirieswerehandledby a
combinationof bespokeenquirysoftware(mostlyCOBOL)andFILETAB.The MR
systemis basedon a numberof inter-relatedconventional(ISAM)files,which
togetherformadatabasereflectingtheplantmaintenancer quirementsofapower
station.
Datasetsheld
ThemajordatasetsheldconcernRoutineWork, Defects,Work in Progressand
History.
TheRoutineWorkdatasetholdsdetailsof recurringmaintenancetasks,which
areeithertime-basedor 'asrequired'.Jobsrangefromminortasks(e.g.relamping,
painting)throughto majoroverhaulexercises.The latter,in practice,consistof
manylinkedsmallerjobs.
The Defectsdatasetcontainsdatafromthedefectrecordingandprocessing
systemwhichcontrolsrecordsof plantdefects,andotherworkrequestsof a non-
recurringnature.
WhenfutureworkplansarebeingassessedRoutineandDefectworkiscombined
toforma'WorkinProgress'file.As timegoesonthisfileprovidestationengineers
witha pictureof past,presentandfutureworkloadrequirements.TheWIPsub-
systemprovidesday-to-daywork schedulingand control facilitiesas-wellas
monitoringoutstandingoroverdueworkandprovidingstatisticalbreakdownsfor
stationmanagement.
A comprehensivehistoryof pastRoutineandDefectmaintenanceismaintained
in theHistorydataset.Up to 3 years'current'historyis heldonline,olderdata
beingconsignedtoarchivemedia.
OtherfilesprovidenetworkingfacilitiesforRoutinejobsand,fornuclearsites,a
MaintenanceSchedulefacility.toensurethatworkiscarriedoutatthecorrectime
andinthecorrectsequence.
Thedataheldforeachsiteissizeable-HeyshamStage1hasover40,000routine
jobs on the system,has typically7000- 8000entrieson 'Work in Progress',
coveringcurrentworkandafive-weekplanninghorizon,andthemaintenancestaff
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performupwardsof 1000jobsperweek.Whenoverhaulsarebeingperformedthese
figuresbecomefargreater,asa largenumberof taskshaveto beperformedin a
shortperiod.Timeoffgenerationforhigh-meritplantis directlytranslatableinto
realfinancialcostsfortheCEGB.
The enquiry workload
As thesystemusehasdevelopedtheenquiryworkloadhasincreasedramatically.
ThedevelopmentofaCAFS!QUERYMASTERservicewasseenasaprioritybecause:
- Ad hoc enquiryrequestswere strainingthe limits of the computer
developmentteaminprovidingeitherspecificprogramsorFILETABsupport.
- Thelargedatasearcheswereleadingtolongresponsetimesforusers.
- Collationof data on the ISAM-basedsystemwas becominga problem,
Althoughthe fileswereintegratedusingtechniquesuchas key cross-
referencing,thiswascausingthroughputoverheadsand requiredskilled
programmingsupport.It wasfeltthattherelationaltechniquesavailable
withCAFS!QUERYMASTER(e.g.value-basedsets)couldproviderealbenefits.
- A text-searchingworkloadwasbuildingup,especiallyonhistoricaldata.
Some initial problems
Thedecisionto 'golive'wastakeninearlyMay,andHeysham1startedto usethe
CAFS!QUERYMASTERservicein September1984,althoughfull introductionof the
service,includingusertraining,didnottakeplaceuntilOctober.Thedevelopment
oftheservicetooklongerthananticipated,primarilybecause:
- Somefiledesignswereold,bymodernstandards,andextraDataDictionary
(DDS)workwasnecessary,includingsomerecordre-formatting,leadingtoa
once-offcostinprogrammodifications.
- AdditionalprogrammingeffortwasrequiredtoconvertextdataintoCAFS
text(SIP)format.TheHistoryfileusedin theCAFS!QUERYMASTERserviceis a
copyoftheproductionfile,convertedtoCAFSsearchableformeachday.
- Usertrainingwasmoredemandingthananticipated.Thiswasnotsomuch
in basicuseof QUERYMASTER,butmoreso in impartingconceptsuchas
value-basedsets,andtherelationalviewthusprovided,andin developing
techniquesofenquiryspecificationtomakeoptimumuseofCAFS.
The current position
In May 19857 majorpowerstationswereusingMRand4 powerstationswere
runningliveCAFS!QUERYMASTERservices,withafifthimminent.
Theserviceisbeingextended,onacustomisedbasis,toeachMRuserasquicklyas
resourcespermit.It hasbeenfoundthatthesignificantcostelementwasin the
provisionof thefirstuserservice,subsequentintroductionspreadingtheone-off
costs.
As far as theobjectivesin viewwereconcenied,it canbefairlysaidthatthe
CAFS!QUERYMASTERservicehasfulfilledthemall.Thelevelof userappreciationis
extremelyhigh,withquantifiablebenefitsbeingrealisedin suchareasasimproved
responses,precisionofenquiryandreductionin computerdevelopmentworkload.
As atestamenttothesuccessofCAFSatCEGB-NWRitsusehasnowbeenextendedto
threeotherapplications,andworkisinhandtoprovideCAFSaccesstomainstream
IDMSXsystemse.g.financialadministrative.The resultsof CAFSaccessto these
generalcommercialsystemsareawaitedwithinterest.
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Inland Revenue
Introduction
TheInlandRevenuereceivesalargeamountofcorrespondencefromtaxpayersand
outsidebodies.Eachitemof correspondencemustbedirectedfirstof all to the
districtofficewhichhandlesthe particulartaxpayer'saffairs,and thento the
AllocationOfficer(AO)responsiblefor thetaxpayer.At thetimeof thestartof the
computerisationof PAYE(cop)project,a largemicrofilm-basedsystemwasusedto
carryoutthefirstof thesetasks,whilethesecondwasachievedbystoringmanual
recordsinalphabeticalorderwithinthetaxoffice.
Thecopsystemwill involvea transferof thesemanualrecordsintoa numberof
largeIDMSXdatabases.Withinthedatabasearecordis identifiedbythetaxpayer's
National InsuranceNumber(NINO),and this numberwill be quotedon all
correspondencefromtheInlandRevenuetothetaxpayer.
Muchof thecorrespondencer ceivedbytheInlandRevenuewillnotincludethe
NINO,andmanycallersat taxofficeswill nothavetheirNINOSto hand.Thusthe
InlandRevenuehaveembarkedon a parallelprojectto implementa cAPs-based
systemwhichcanbeusedto tracetaxpayers'NINOSgiventheirnamesandaddresses.
Tracing at Centre 1
TheCentreI officeatEastK.ilbridein Scotlandwasselectedfor a pilotprojectof
thistype,asit hasusedcomputersfor someyearstokeeptrackof theemployeesof
Scottish-basedemployers.Thispilotsystemhasnowbeenin usefor sometimeand
isextremelywellreceivedbytheusersatCentreI. It containsrecordsof around4
milliontaxpayers,handlesapeakloadof aroundonetraceeverytwosecondsand
givesanaverageresponsetimeof3seconds.
The tracing system
ThetracingsystemrunsonanICL2966withasingleCAPSunit.It isimplementedin
aTPMSservice,andusesadatabaseconsistingof asinglelargeIndexedSequential
file.Theaveragerecordsizeis around133bytes,andarecordis keyedbythefirst
fivecharactersof thetaxpayer'surnamefollowedby hisNINO.TheAOusesa TP
transactiontoenterthename,initialsandotherdatarelatingto thetaxpayer,and
selectedwordsfromhis address.Fuzzy characterscanbeusedif required.The
standardfacilitiesof theISAMRAMareusedtorestrictsearchestotheportionof the
filecontainingthesurname,andaCAPSsearchprogramconstructedfromthedata
givenis usedtoselectanyrelevantrecords.ThesearedisplayedtotheAO,whocan
thenchoosetherecordinwhich eisinterested..
BecauseISAMfacilitiesareusedtorestricthescopeofthesearch,theapplication
rejectstracesinwhichatleasthefirstcharacterofthesurnameisnotpresent.
Updating
UpdatestotheISAMfilearecarriedoutbyabatchprocesswhichrunsintheevening
oncetheon-lineserviceiscloseddown.
The futu re
The pilot tracingsystemhasprovedits worthandtheInlandRevenuearenow
lookingto implementa NationalTracingSystem,whichwill beaccessedviaDTS
and an x25networkfrom terminalsin districtofficesvia their own Regional
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ProcessingCentre.As wellasPAYEtaxpayersthissystemwill alsoallowtracingof
self-employed(ScheduleD) taxpayers.
Theenormousizeofthedatabaserequiredtosupporthismanytaxpayers,and
thegreatlyincreasednumberof tracescomparedwiththepilotsystem,meanthat
specialstepsmustbetakentohandletheworkload.Theprincipalrequirementisto
severelyrestricttheamountof searchingparriedoutpertrace,anda systemof
secondaryindexingis CAFSbeingimplementedto allow this. Detailsof this
approacharegivenin anarticlepublishedin theNovember1985issueof the[CL
TechnicalJournal.
Logica
Introduction
This notesummarisesthefeaturesof theRAPPORT-CAFSinterface,our experience
withit inthepastyearorso,andourplansforextendingtheimplementation.
The whole feasibilityof the RAPPORT-CAFSinterfacehas dependedon the
availabilityandsuccessoftheICLDCIproduct.A fewremarksonouruseofDCI and
wishesforadditionalfeaturesareincludedattheendofthisnote.
RAPPORT usersandCAFS
For end-usersofRAPPORTapplications,noextralearningisrequiredoverandabove
thatrequiredtousetheICLversionof RAPPORTwithoutCAFS.Suchuserswill only
noticetheexistenceof theCAFSinterfaceinsofarasresponsetimesareshorterwith
certaintypesof databasemanipulationand thecost(whenbilledfor oCP and
input/output)canbeconsiderablyess.
RAPPORT internals
In standardRAPPORTthe underlyingfile structureis very straightforward.It
employsfixed-lengthblocksin VMEDirectfilesandmapsthelogicalrecords,asthe
userseesthem,ontotheseblocks.Blockspanningis notused.VMEseesonlythe
fixedlengthblocks,thebufferingandmappingof logicalrecordsbeinghandled
internallybyRAPPORT.Logicalrecordsarelocatedinafilebythetechniqueof open
addresshashingonthevaluesoftheprimekeyfield(s)in eachrecord.Indexes,also
maintainedby RAPPORT,maybe specifiedby theDBA.RAPPORTdeterminesthe
retrievalstrategyat run time,withoutanyexplicitactionby theuser.If retrieval
conditionsaresuitable,RAPPORTwillusehashingtoretrievearecordbythevalueof
theprimehashingkey;thisnormallycostsat mostonediscaccess.If primekey
hashingcannotbe usedRAPPORTwill look for an indexand usethat,costing
normallytwodiscaccessesatmost.If neithermethodispossible,RAPPORTsearches
thefileserially.It isthislastmethodthatisconsiderablyacceleratedbyuseofCAFS
viaDCI.
RAPPORTmodifications for CAFS
ModifyingRAPPORTto takeadvantageof CAFSwasa relativelysimpletask.Few
modificationstoRAPPORTmain-linecodewererequired;thesewereintheareasof:
- replacingRAPPORTblockingoflogicalrecordsbyVMEblocking;
- usingISAMratherthanDirectfiles;
- implementingcodeto translateRAPPORTretrievalconditionsinto DCI-
readableformat.An additionalbufferingalgorithmwasaddedto ensure
adequateperformancefor multi-userimplementationsand to coverthe
possibilityofnestedsearches.onseveralfilesatonce(e.g.arelationaljoin).
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Performance
As longastheISAMfileswerebufferedadequatelyfornon-cAPSwork(i.e.between3
and5buffersperVMEfile),thespeedof CAFSovernon-CAFSsearcheswasabouta
factorof3inelapsedtime.oCPtimewastentimeslesswithCAFS.Input/outputwas,
of course,dependentonthehit-rate,butalwayslessfor CAFSthannon-CAFS.This
savingin resourcesis expectedto improvethroughput,especiallyin multi-user
environments.
Users
An existingRAPPORTcustomerhasnoworderedtheCAFSinterfaceandit iscurrently
being installedunder VMEreleaseSV20I.We have taken advantageof the
interveningperiodtotidyupandproductisetheset-upproceduresin ordertoease
theDBA'Sjob. Thenextdevelopmentwill beto includetheCAFSoptionunderthe
existingRAPPORT-TPMSinterface.The amountof extrawork involvedis fairly
minimaland the full RAPPORT-TPMS-CAFSofferingshould be availableas a
supportedproductearlyin 1986.
Additional features
The newreleaseof RAPPORT(version5), is currentlybeingportedto various
machines,includingICLVME.It includesextendedfacilitiesforsubstringsearchesof
datafilescontainingtextandwill betakingasmuchadvantageaspossibleof DCI
capabilitiesinthisarea.
Problems with DCI and CAFS
OnthewholewehavebeenveryhappyinourexperiencewithDCI.All thosefeatures
ofDCI wehaveusedhaveperformedflawlessly.Onlyinthefollowingaspectsdidwe
wishforabitmorefunctionality:
- duetostrongtypingofdata,it tookussometimetodiscoverwhichtypesof
FORTRANargumentwouldworkwitheachDCIcall;
- inordertopreventlostupdateswehavehadtoensurethatallCAFSsearches
areprecededbyaCOBOLCLOSE/OPENtoflushtheVMEbufferstodiscbeforea
searchbegins; .
- it wouldhavebeenfarmoreconvenient,fromourpointofview,if wecould
have specifiedour own logical record layout to DCI (at run time),
superimposedontheVMErecords/blocks.However,bygeneratingsuitably
shapedinput/outputmodulesin COBOLwehavegotaroundtheproblemfor
thetimebeing.
The futu re
We are hoping to make RAPPORT-CAFSthe standardofferingfor ICL VME
installationsfrom SV2II andDCI 100.1.An activeLogica-IcLSoftwareAgency
Agreementisin theprocessof beingsetupanddevelopmentworkisalreadyunder
wayonaninformalbasisusingICL'SfacilitiesatFeltham.
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NorthamptonBoroughCouncil
Introduction
UntilNovember1982NorthamptonBoroughCouncil,ranaheavilyoverloaded
1902Twith30terminalsattachedtotworealtimesystems.A considerableamount
ofdevelopmentresourceswerespentontuningprogramstofitthemachineand
writingadhocenquiryprograms.As thebacklogof workincreased,endusers
becameincreasinglydiscontentedwiththecomputerservice.
A newmachine-a2958-wasinstalledin November1982.As therewasno
possibilityof increasingstaffinglevelstocutthebacklog,adecisionwasmadeto
make useof products such as QUERYMASTER,Reportmaster and PDS/QUERYMASTER.
The fieldtrial releaseof QUERYMASTER210wasdeliveredin July 1983.Whilst
thesetrialswentwellit becameclearthatCAFSwouldnotbesupportedonCMEsites
untila laterdate.ThedateslippedconsiderablyandeventuallytheCAFSunitwas
deliveredinMay 1984.
aUERYMASTER
With limiteddevelopmentresources-Io includinganalysts,programmersand
technicalsupport-lengthyperformancetrialswerenotattempted.Withinacouple
ofweeksofinstallingthefieldtrialversionofQUERYMASTERit wasmadeavailableto
endusers.
The firstsystemsto haveQUERYMASTERaccesswereExpenditureandIncome,
HousingRepairsandSundryDebtors.All of theseareDMEsystems.ADRAMisused
tocopythedatatoVMEaftereachupdate.
UsersfoundQUERYMASTEReasytouseandafterashorttrainingsessiontheywere
abletomakebasicenquiries.A follow-uptrainingsessionthendealtwithmacros
andmorecomplicatedenquiries.Initially,userswerenottrainedin theuseof
'MAKE'and'EXTEND',butnowthemajorityof users(especiallythosewhoare
familiarwithPDS),areusingthesecommandswithconfidence.
In theearlystagesofusetheQUERYMASTERproblemwhichaffectedmostusers
wasitsslowruntime.Anenquiryontheannualexpenditureandincomefile-a 60
Mbyteserialfile-couldtake4- 5hoursfor a single nquiry,or 7- 10hoursif
morethanoneuserwasmakinganenquiryonthesamefile.
Noattemptwasmadetoperformsophisticatedtimetrialsonanemptymachine.
Instead,aprogramwaswrittentoconverttheexpenditureandincomefiletoan
indexedfile,sothatit couldbesearchedbyQUERYMASTERusingCAFS.Theruntime
wasreduced"to 2- 3minutes.To saytheenduserswerehappyis anunderstate-
ment!TheQueryviewfor thissystemwasmadeavailableto alldepartmentsof the
Boroughandproductionof themultiplecopiesofweeklytabulationswasstopped.
TheusersarehappytorelyonCAFS/QUERYMASTERenquiries.
ThemainusabilityproblemsusershaveexperiencedwithCAPSonISAMfilesareas
follows:
- theinabilitytohandlezerodatesconsistently
- CAFSnotbeinginvokedfor 'CONTAINS'
- reducedamountof work spacefor CAFSqueryviews
- CAPSnotavailablefor Serialfiles.
The lastprobl~mcausesa lot of frustrationwith users.Theywant 'CAPSwith
everything'andcannotunderstandthatdatacapturedbyanoldsystemmaynotuse
CAFSwithoutsystemalterations.
CAFS on IDMSX databases
A newstoresystemwasimplementedinOctober1984.ThiswaswrittenusingTPMS
andIDMSX.Infrequentlyusedenquiriesandinvertedfileenquirieswerespecifically
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excludedfromtheTPsystemdesign.It wasdecidedthattheseshouldbeperfoimed
by CAFS/QUERYMASTER.
Theeffectof CAPSonthisIDMSXsystemhasnotprovedasdramaticasonISAM
files.Thisisunderstandableb aringinmindthatthedatabasedesigncausesetsto
bereadratherthanarealmsearched.
Subsequentlytwo moreIDMSXbasedsystemshave"beenimplementedusing
ApplicationMaster.
Experiencewithall thesesystemshasshownthebenefitof duplicatingkeydata
andthesimplificationofthedatabasedesign.
CAFS onPDSdatabases
ConsiderableuseismadeofPDs,bothforprototypingandforuserstodeveloptheir
ownsystems.
Someof thesesystemsholdlargevolumesofdata.Definitionsof someof the
databaseshavebeenenteredintothedictionarysothatadvantagecanbetakenof
CAFSviaaQueryviewof thedatabase.
Effectontheusers
Usersarenotrestrictedto anyonedepartmentof theBoroughor onlythe
manageriallevels.QUERYMASTER/CAFSisbeingusedbyManagers,Accountantsand
Clerks.TherearefewpeoplewhofindQUERYMASTERdifficultouse.
However,beforeCAPSwasavailable,thelongruntimesdiscouragedsomeusers
from makingfrequentenquiries.SinceCAPShasbecomeavailable,'browsing'
throughfileshasbecomearealityandseveraldepartmentsarenolongerrequiring
theirsystemsto produceregularreportsbut arehappyto relyon QUERYMASTER
enquiries.
SinceCAPShasbeenavailableendusershavemadeconsiderableuseof QUERY-
MASTERasanaidtodecisionmaking.
The successof QUERYMASTER/CAFSis shownby the fact that the numberof
terminalshasincreasedto ISO.Thereare65separateQueryviewsin use,threeof
which(Stores,PlantandDirectDebits)accessonlineTPMS/IDMSXsystems,whilethe
remainderoperateonADRAMcopiesofDMEdata.Theapplicationscoveredare:
Stores,Vehicleand Plant, Direct Debit, Incomeand Expenditure,Housing
Repairs(includinginspections,contractorsandDLOjobs),HousingRents,Housing
PropertyRegister,HousingCashIncome,HousingRentArrears,UnifiedHousing
Benefits,RentRoll Bills,TradeRefuseBills,BettingGamingandLotteriesBills,
Car Park Bills, AllotmentBills, Manual Bills, EngineeringRepairs Master,
ElectricalRepairs,Mortgages,TechnicalStaffCosting,Payroll,RatingMasterFile
Details.
Effectonthecomputerservicessection
Themostnoticeableeffecthasbeenaconsiderablereductioni requestsforadhoc
enquiryprograms.Thishasleftdevelopmentstafftoworkonmajorprojects.
Computerstaffneedtobeavailabletoactin aconsultancyandtrainingrole.
Usersneedaquickresponsetoproblemsandsoan'ActionDesk'hasbeensetup.
Thisismannedonarotabasisbyseniorstaff,whodealwithallenquiriesrelatingto
QUERYMASTER,TPandgeneralcomputerproblems.
The CAFSunithasbeenreliableandtheoriginalobjectivesof givingendusers
quickaccesstotheirdatawithoutconsiderableffortfromdevelopmentresources
hasbeenmet.
Themaindisappointmentfromthecomputerservicespointof viewhasbeenthe
lack of ICL documentationon CAFSand thegeneralack of expertiseof CAFS,
QUERYMASTERandPDSinourdealingswithssc. .
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Future plans
A secondCAFSunitwasinstalledin January1985,andCAFSisseenasavitalpart0[
futurecomputerstrategies.
CafsSearchOptionandRelationalCafsInterfacehavebe€!npurchased.csowill
beusedtoenhanceReportmasterprograms.
Developmentsarecurrentlytakingplaceto link QUERYMASTERandPDSoutput
filesto8800WordProcessors.
Oxford University Computing Service
Introduction
OUCSprovidescomputingfacilitiesfor all postgraduateresearchwork at the
University.Wedonotsupportuniversityadministrationoranysignificantamount
of teaching.We actasa bureauandanadvisorycentrefor anyresearchproject
withintheuniversitywhichneedscomputingfacilitieS;ourendusersarethusvery
varied both in their level of computingexpertiseand in their academic
backgrounds.
Weruna2988,withauserfilestorecomprising8FDS640discs,onlyfourofwhich
areconnectedto a CAFSDCU2disccontrolleratpresent.We arecurrentlyrunning
underVMErelease8.I I. TheCAFSunitwasinstalledonanexperimentalbasisduring
early1984andsincethenseveralCAFSapplications,usingIDMSXdatabases,erial
filesandindex~dsequentialfiles,havebeenimplemented.Weexpecthenumberto
increasesignificantlywithinthenextyear.
Until October1984theonlysoftwareavailablecapableof exploitingCAFSwas
QUERYMASTER210.9.SinceOctoberwehavetesteda pre-releaseversionof DCI
(DirectCafsInterface)andhavenowinstalledversion100.Wealsointendedtotake
advantageof cso (Cafs SearchOption)whenthis becameavailablebut were
disappointedto findthat(despitearlierassurances)it wasunusablein ournon-
Cobolenvironment.
In a servicesuchasoursit isverydifficultto predictthetypeof usageto which
novelequipmentwillbeput.Thisisonereasonwhyweareconcernedthatallof the
capabilitiesof theCAFShardwareshouldbeavailableto our users,notjust that
subsetwhichiscurrentlyaccessiblethroughQUERYMASTER.Weseepartof ourrole
asbeingthedevelopmentandexploitationofnewcAFs-basedresearchtechniques.
To date,applicationshavefallenintothreecategories:
- IDMSXdatabasesaccessedbyQUERYMASTER
- ISAMfilesandPDSdatabasesaccessedbyQUERYMASTER
- serialandISAMfilesaccessedbyDCIfromFortran77andAlgol68programs.
IDMSX databases
LexiconofGreekPersonalNamesProject (IDMSXdatabase,120Mb.)
This is a majorresearchprojectof theBritishAcademy,theaimof whichis to
producea five-volumerecordof all Greekpersonalnamesattestedfromearliest
historicaltimesuptothemid7thcenturyA.D.Typesettingof theworkontheoucs
Lasercompphototypesetterwill bedatabasedriven.It is alsointendedthatthe
databasewill offera shared,onlineenquiryserviceto otherinterestedscholars.
QUERYMASTERandCAFShavetwomajorrolestoplayinthisproject:
- As aninteractiveprocessorforadhocqueries,e.g.'How manywomenfrom
4thcenturyA.D.ChioshavenamesbeginningwithK?'
- As a simplefront-endprocessorin theproductionof adhocreports.QUERY-
MASTERis usedto generatea list of databasekeysof recordssatisfyinga
particularsetofretrievalcriteria.ThislististhenusedtodriveaFortranDML
reportingprogramwhichgenerateseithera lineprinterlistingor datafor
inputtothetypesetter.
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Muchof thedesignandimplementationof thisdatabasepredatedthearrivalof
CAPSatoucs.NeverthelessCAFS!QUERYMASTERhasbeenavaluableadd-onextraat
littleornoprogrammingcost,particularlyasameansof producingreportswhich
wouldotherwisehaverequiredspecialprogramming.
BeazleyArchiveDatabaseProject (IDMSXdatabase,50Mb.)
This project,whichis fundedby theGettyfoundation,aimsto computerisethe
catalogueof Greekvasesbegunby Sir John Beazleyin the1950s.Thecatalogue
enablescholarstotracethewhereaboutsandcataloguinghistoriesof all surviving
vases,indexedby their iconographyand the artiststo whomtheyhavebeen
attributed.As withtheGreekLexicon,theprojecthasbeenin progressfor several
years,initiallyusinga simpleflatfile-basedinformationretrievalsystemcalled
Famulus.
Thefacilitiesofferedarealsoverysimilartothoseof theGreekLexiconproject:
thedatabaseis updatedby a simpleinteractiveprogramusingFortranDMLand
interrogatedbyQUERYMASTER,whichisalsousedtoproducelistsof hitrecordsfor
inputto a specialisedreportprogram.Onenovelfeatureis theuseof CAFStext
searchingcapabilities:afulltextdescriptionoftheiconographyofeachvaseisheld
in thedatabase,sothattheQUERYMASTERusercanrequestinformationabout(say)
vasesdecoratedwithpicturesofHeraklesandthelion;controlledkeywordindexing
isalsousedtoensureconsistency.
Thedatabasewasdemonstrated(live)atarecentinternationalconferenceof art
historiansinPisa,whereitreportedlyarousedconsiderableinterest.
TheAshmoleanProject (prototypeunderdevelopment)
Followingon thesuccessof theabovetwo projects,wehaverecentlybegunto
designa full scaleIDMSX!CAPSdatabasesystemto supportall aspectsof the
cataloguingandconservationrecordsof theAshmoleanMuseum.This is thefirst
IDMSXdatabasewhichwehavedesignedspecificallywithCAFSin mind,andit will
exploitsuchfeaturesastextquiteheavily;thisisseenasparticularlyappropriatefor
thisapplicationwhichistypifiedbypartialandvariabledata.
Implementationofthepilotproject,restrictedtotheMuseum'sancientEgyptian
collections,beganin summer1985,usingApplicationMaster,DCIand QUERY.
MASTER.
PDS/QUERYMASTER and ISAM files
Thedesignandmaintenanceoverheadsof full scaleIDMSXsystemswouldnotbe
appropriatefor manyof theresearchapplicationswesupport,mostof whichare
single-usersystemsof limited duration.For such users,particularlythose
unfamiliarwithdataprocessing,wehavefoundPDStobeverysuitableentry-level
software.In manycaseshowever,thelargequantitiesof datainvolvedcanleadto
seriousperformanceproblemson ourheavilyloaded2988.In theabsenceof any
intentiononthepartof ICLto provideCAFSsearchingdirectlyfromPDS,wehave
thereforeprovidedseveralof ourlargerPDSuserswithqueryviews,enablingthem
toaccesstheirPDSdatabasesviaQUERYMASTERandCAFS.
Thishasprovedtobeaparticularlyworthwhilexercise.PDScancontinueto be
usedfordatabaseupdateswhilstQUERYMASTERisusedfor fastinteractiveretrievals.
Thesecanalsotakeadvantageof theimprovedfuzzymatchingcapabilitiesandof
theoutputrecord-typefacility,whicharesupportedbyQUERYMASTERbutnotby
PDSIIO.
Theexercisehashighlightedfor ussomeirritatingdifferencesbetweenthetwo
basicallyverysimilarinterfaces.In our opinionICLshouldgivehighpriorityto
providingapackagedPDStoQUERYMASTERbridge,andshouldalsoensurethatthe
retrievalfacilitiesofthetwoproductsstayinstep.
SometypicalapplicationswhichhavebenefitedfromthePDS!CAFS!QUERYMASTER
combinationarebrieflydescribedbelow.
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TheIowaDatabase (5tables,2.5Mb.)
Thisuseris investigatingthegrowthof Republicanismin 19thcenturyIowa.The
databasecontainsinformationon 70,000votescastin theIowalegislatureovera
periodof 30years.Multi-dimensionalscalingand'othertechniquesareusedto
analysethevotingpatternsof representativesfromdifferentsocialandpolitical
backgroundsonavarietyofissues.Theprojectwasthesubjectofapaperpresented
attherecentInternationalConferenceonDatabasesin theHumanitiesandSocial
SciencesintheV.S.
OldEnglishGlossaries(3tables,4.5Mb.)
Thisuserisworkingona largecollectionofMediaevalmanuscriptsinwhichLatin
andOld Englishwordsareglossedin variousdifferentways.QUERYMASTERisused
toselectgroupsofwordswhich avebeenglossedinaparticularway,ortoidentify
thedifferentwaysin whichaparticularwordhasbeenglossed.Theinformation
providesimportantevidenceinhistoricallinguistics.
SocialMobilityDatabase (12tables,8Mb.)
This useris attemptingto quantifyvariousassertionsaboutsocialmobilityand
classdivisionsovera twentyyearperiodin 19thcenturyPhiladelphia.Dataabout
membershipin variouselitesandownershipof propertyandbusinesseswastaken
from suchsourcesas streetdirectoriesand socialregistersand enteredin a
normalisedform.Simpletimeseriesanalysesareperformedto demonstratethe
changingsocialstructureof particularwards.The unpredictablenatureand
complexityof thequeriesinvolvedhavejustifiedourfaithin boththeflexibilityof
thePDS/QUERYMASTERrelationalviewof dataandtheperformancebenefitsof CAFS.
In-houseDatabases(8tables,I ISAMfile,10Mb.;7tables,1Mb.)
oucsoffersa numberof facilitiesin supportof computeraidedresearchin the
humanities.Administrationftwoofthese,theTextArchiveandtheLasercomp
typesettingfacility,isalsosupportedbyPDS/QUERYMASTER/CAFSdatabases.
TOMES,theTextArchivedatabaseisusedtomaintaininformationabouttheorigins
andusageof ourextensivearchiveof machinereadabletexts;it wasdescribedin a
paperpresentedat a recentinternationalconferenceon theuseof computersin
literarystudies.As wellasthetablesusedto monitorissuesandreceiptsof text
copiesandto producetheArchive'sprintedcatalogue,theTomesqueryviewalso
includesbibliographicdatafor someof thetexts,whichis heldasCAFs-searchable
textinaconventionalISAMfile.
LASER,theLasercompdatabase,is usedtomaintainall theinformation eededto
run the nationaltypesettingserviceefficiently.Monthly accountsand project
registrationandusagefiguresareallproducedfromthesamesystem.In bothcases,
theCAFS/QUERYMASTERcombinationhasprovedinvaluableasameansofproviding
adhocreportsandenquiriesatminimalcost.
DCI Systems
Major perceivedweaknessesof QUERYMASTERin our environmentare its poor
supportfor textualdata,itsdependenceonDataDictionaryandthecomparative
difficultyof integratingit withexistingscientificsoftware.Manyof ouruserswrite
theirownprograms,usuallyin Fortranor Algol68;othersrelyuponwidelyused
scientificandstatisticalsoftwarepackagesuchasTSP,SPssor SIR.Clearlyinter-
facingall thissoftwareto theQUERYMASTERview of data is not a task to be
undertakenlightly,if atall.
By contrast,theDCIproductenablesanycompetentprogrammerto tapCAFS
searchpowerdirectlyfromanyhighlevelanguage,makingonlyminimalchanges
toexistingcode.
The threeprojectsdescribedbelowdemonstratethreeof the DCI product's
attractivefeatures:first,itsperformanceadvantagesoverevenQUERYMASTERand
CAFSforsimpleapplications,econdly,itscomparativelysophisticatedrangeof text
searchingfacilities,andthirdly,itsflexibility.
TheFuturesMarketsDatabase (4tables,4Mb.)
This is usedby an econometricianworkingwithcommoditymarkettime-series
data.Theaimistoinvestigatethecostsandbenefitsofdifferentpricingstrategiesin
internationalmarkets.PDSwasoriginallyusedfor databasecreationandmanage-
mentand,underthisregime,extractionof one'year'sdataforasinglemarketook,
typically,240secondsof oCPtime.Provisionof a queryviewandCAFSaccessby
QUERYMASTERreducedthisrequirementto around60seconds.Sincethearrivalof
DCIall dataextractionhasbeenbya Fortrann subroutinecalleddirectlyby the
analysispackageandthistakes5secondsfor thesameextraction(involving3ISAM
files).As a resultof thistheuserisnowableto pursuevarioussubsidiaryanalyses
whichwouldhavebeenprohibitivelyexpensivewithoutCAFS.
TextSystems
Includedin theTextArchivementionedunder§4.6.2aremanymajor literary
works,analysisof whichhashithertobeenperformedonly by usingexpensive
indexingandconcordanceg nerationsoftware.AspartofourevaluationofDCI, a
simpletextretrievalpackagewaswritteninAlgol68andmadeavailableforusewith
a varietyof texts.Full detailsof thissoftwareanditsapplicationsaregivenin an
articletoappearinthe[CL TechnicalJournal.
Thelargestextdatabaseaccessiblein thiswayistheShakespearecorpus,about
15Mb.ofrunningtextnowheldasasingleCAFSsearchablesequentialfile.Scholars
workingon thenewcriticaleditionof thecanonhavefoundthisa particularly
usefultoolbothin thequantificationofexistinghypothesesaboutthetransmission
ofthetextandintheformulationofnewhypotheses.
Also accessibleby thesamesoftwarearetwolargelibrarycatalogues(6and8
Mb. sequentialfiles)preparedin CAFSsearchableformto enableOxford'slibrary
community(nowenteringthethroesof extensivecomputerisation)to assessfor
itselfthepotentialofCAFS.
Performanceofallthesesystemshasprovedveryimpressive,theresponsetimeat
a MACterminalbeinglimitedmorebythenumberof hit recordsreturnedthanthe
sizeof thefile,providedthisis lessthan20Mb. or so.It is ourviewthatlargerfiles
will still requiresomedegreeof secondaryindexingto achievereasonable
performance.
TheCSOMacro-EconomicTimeSeriesDataBank
This datawhichis freelyavailableto academiceconomistsfromtheESRCData
Archiveat EssexUniversitycomprisesaround11,000setsof time-seriesdata
relatingto all facetsof theU.K. economy.The datais heldin variablelength
records,makingit difficultto accessfromstandardstatisticalsoftwarepackages.
The objectof theprojectis to makeeasilyavailableto a groupof around20
interestedresearchersdatasetsofparticularimportancetotheirownfieldofstudy.
For example,find 'all quarterlysampled atasetsat 1980basepricesrelatingto
domesticfixedcapitalformation'.Extracted atawill thenbepassedto specialist
time-seriesanalysisoftwareforfurtherprocessing.
.It is anticipatedthatthisdatabasewill be 15- 30Mb. in totalsizeandwill be
updatedquarterly.TheretrievalpackagewilluseDCIfromFortrann.
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Southern Water Authority
Introduction
SouthernWaterAuthority(SWA)is oneoftenregionalwaterauthoritiesetupin
1974,reportingultimatelyto the Secretaryof Statefor theEnvironment.The
Authoritycoversanareaof 42,000squaremiles,in Hampshire,theIsleof Wight,
KentandSussexwithinwhichit providesasewerageserviceto fourmillionusers,
andawaterservicetotwomillion.Theseservicesrelyon6,745milesofwatermains
and9,542milesof sewage/ mains,use426seweragetreatmentplantsand
incorporate1,720milesof river.In 1984,theAuthority'srevenuexpenditurewas
£150M,andcapitalinvestment£60M.Thereare4,000employees.Apart fromthe
principalwaterservices,theAuthorityalsolooksafterseadefencesand flood
alleviation,andprovidesancillaryservicesinamenity,recreationandfisheries.
SWAhavebeeninterestedinCAFSforseveralyears.TheyhelpedtofoundtheCAFS
SpecialInterestGroupoftheICLCUAandprovidedtheChairmanforoneofitsfirst
workingparties.Theyhavebeenactivein thepreparationof bothSIGReportson
CAFS. ~
Theirinstallationhasgrownfroma 1902Ain 1974tothecurrentmainequipment
ofadual2966.Aswellas13EDS200S,thissystemhas20FDS640drives,ofwhichone
is normallyreservedasa resilenceunit,givinga totalonlinecapacityof I 15,200
Megabytes,allof whichisaccessiblethroughtheCAFSservice.Theservicesupports
some210VDUS,anyofwhichmayexploitCAFS.
Product exposure
DuringthefieldtrialofRCI,SWA'Sprimeobjectivewastoconfirmthesearchpower
of CAFSandto investigateverythoroughlyits systemperformanceimplications.
TheylookedparticularlyatwhathappenswhenseveralCAFSusersareactiveatthe
sametime,measuringtheeffectof varyingthe'fragmentsize',bothonCAFStasks
andontheirinteractionwithaTPservice.
Aftercompletionof installationtesting,thefirsteverCAFSenquiriesatswAwere
madeon 7 July 1983and cautiousprogresswasmadetowardsthe first CAFS
enquiriesduringthe primeshift of the live service,which took placeon 27
November1983.Fromthenuntil14March1984alimitedserviceuseof CAFSwas
available,restrictedto ComputerServicestaffanda fewendusersundertheir
direction.Thesuccessof these nquiriesduringthisfirsttentativephaseledswAto
placeanorderforthreefurtherCAFSISPmodules.
SinceI4 March 1984,withtheinstallationof thefull complementof theCAFS
hardware,theCAFSservicehasbeenopenwithoutrestrictionto allendusers.This
opendoorspolicyis thestrongestpossibleproofof SWA'Sconfidencein CAFSitself
andalsoofitsperceivedimportancetotheirendusers.
Softwarereliabilityhasbeenverycreditable.Duringthefirstninemonthsafter
theRCIfieldtrial,SWAsubmitted21bugreportsonDDS,23onQUERYMASTERand8
on IDMSX,categorisedas31atC priority,7 at D and14at U. This confirmsthe
judgementhattheproductsarefundamentallyverysound,withimprovements
requiredmainlyonmattersofstyleandusability.
Thehardwarehasalsoclockedupaverysatisfactoryrecord.Therehavebeenno
recordedfaultswhateverwith the four CAFSmodulesthemselves,thoughthe
associatedpowersupplieshavebeenlessreliable.
Impacton end users
Overall,theendusereffectscanbesummedup assubstitutingnewmethodsof
workingfor old, andopeningup theAuthority'sdatabasefor typesof analysis
whichpreviouslywerenotfeasible,eitheron technicalor oncostgrounds.As one
example,thepreviouspracticeofrunningmanyovernightFiletabanalysestopped
veryquickly,theirplacebeingtakenbyonlinedaytime nquiries.Theimportance
to theusersof thenewmoreinteractivestyleis wellindicatedby thespeedand
vigourwithwhichtheynowcomplainif, for anyreason,theCAFSserviceis not
availabletothem.
Whichendusersareobtainingthemostbenefit?It appearsthatmanyof themare
professionalsin theirowndisciplines-accountants,engineers,biologists,chemists
etc.-while othersareat themostseniorclericalgrades.Thesepeoplesharethe
characteristicthattheyhavethebestandmostdetailedunderstandingof thestored
dataandarethemostskilfulatformulatingsearchstrategiesthatwill elicituseful
information.Althoughtheymaynotthemselvesbeveryhighupthemanagement
hierarchy,theiroutputis oftenof directvalueto management.Both theirown
enthusiasmfor CAFSassistedenquiriesand theirmanagers'perceptionof the
resultingimprovementsin efficiencyareexpectedto spreaddirectusageof CAFS
progressivelytohigherechelons.
Over seventyqueryviewshavebeengenerated,givingmanydifferentusers
suitablypersonalisedaccessto appropriatepartsof thestoreddata.Somequery
viewscovera singleapplication,whileothersextendoverseveral.The following
tableindicatesthespreadofintere~t.
Application
Personnel
Plant
Expenditure
Unmeasuredbilling
Measuredbilling
Bankreconciliation
Stock
Creditors
Payroll
Waterquality
Rainfall
Capitalprogramme
Emergencycentre
Organisation
IDMSX
IDMSX
ISAM
ISAM
ISAM
ISAM
ISAM
ISAM
ISAM
ISAM
ISAM
IDMSX
IDMSX
Previous enquiry mode
TP
TP
IDH
IDH
IDH
IDH
IDH
IDH
IDH
IDH
IDH
TP/MAC
TP
Examplesofnewworkbeingundertakenincludemoreeffectivedebtcollection,
becauseit iseasierto reviewoutstandingaccountsanddeterminewherecollection
effortcanbemostusefullydeployed.
Becauseuserscannowbeginto expressenquiriesthatspanthewholeof the
Authority'sdata,increasingemphasisis beingplacedon standards-particularly
for datanamesandthedefinitionsof dataelements.The organisationalimplic-
ationsareveryinteresting-localmanagerialutonomyisnotjeopardised,butit is
seenthatthismustexistwithinaframeworkofstrongercorporatedatadiscipline.
Understandingof thedatabyendusersthemselvesi enhancedbytheintimate
contactprovidedbyCAFSandQUERYMASTER.On theotherhand,a slightproblem
hasarisenamongmorenaiveusers,whoareliabletobelievethatCAFSandQUERY-
MASTERcanactasamagicwand,tosatisfyalltheirdataprocessingrequirements.
QUERYMASTERitselfhasprovedveryeasytolearn.SWA'Stechnicalexpertsreckon
thatthebasicenquiryfunctionscanbemasteredbyanon-technicaluserwithinan
hour. On theotherhand,userswho haveneverpreviouslyexperiencedirect
encounterswithadatabasecantakealot longertograsptheprinciplesofdatabase
structureandunderstandtheireffectonresponsetimes.
Finally theusers,as onewouldexpect,haveproduceda list of demandsfor
improvementsotheservice.Chiefamongthesearerequeststomakesomepartsof
theservicerunevenfasterandto translateintomoreuser-friendlylanguagesome
systemmessageswhichareconsideredtocontaintoomuchcomputerjargon.But
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themoreencouragingkindofdemandistypifiedbytherequirementformoreMAC
streamsandfor theonlineavailabilityof historicaldata,sothatenquirieswitha
timedimensioncanbemoreeasilyperformed.
Impact on Computer Services
Themanagementof ComputerServiceshavelaiddownapolicyrulethatwherever
QUERYMASTERis usedCAFSmustalsobeused,unlessthereareotherover-riding
considerations,perhapson aspectsof privacy.Thenormis thatQUERYMASTERis
allowedtomakethechoiceandsoexploitsCAFSwhereverit isprofitabletodoso.
TheonlypeoplewhohaveprovedhesitantaboutusingCAFShavetendedto be
technicalstaffwithinComputerServices,whohavebeenliableto preferto exploit
theirunderstandingof IDMSXstructuresandtraditionalDMLprogramming.The
managementpolicyin favourof CAFShasprovednecessaryto preventinefficiency
causedbythisattitude.
Hithertotherehasbeenlittle or no impacton theoperationsfunction;the
QUERYMASTERserviceis simplyanotheronlineuseof fileswhichare already
mountedfor theTPservice.Also,apartfromtheworkinvolvedin thefieldtrialof
RCI,therehassofarbeenrelativelylittleimpactonprogrammingstaff.Bycontrast,
systemsanalystsand technicalsupportstaffhavebeenmoreheavilyinvolved,
mainlyintheproductionofqueryviews.
Thelinetakenis thatfor newandrecentapplicationsanyqueryviewshouldbe
producedbytheanalystconcerned,sothatthegenerationof queryviewsis being
treatedasan automaticelementof systemcompletionanddocumentation.For
establishedapplications,theusersupportfunctiongeneratesqueryviews,takingon
averagehalfadayforeachone.In everycasescrupulousattentionispaidto rules
about data accessibilityand no enquiryservicecan be initiatedwithoutthe
approvalof theownerof thedataconcerned.Chartsarealwaysprovidedwith
queryviews.on IDMSXsystems,so thattheuserscanunderstandin outlinethe
navigationalimplicationsof any enquiry;on ISAMfileschartsare sometimes
provided;otherwisetheirplaceis perfectlyadequatelysuppliedby theQUERY-
MASTERDISPLAY function.
It is particularlyinterestingthatswAhaveadoptedsucha liberalattitudeto the
usageof CAFSwithin their liveservice,permittingit to becomethenorm and
imposingnocontrolsotherthanthenumberofMACvrnswhichcanbesupported-
currently33,allofwhichareallowedtorunanykindofwork.
swAconfidentlyreportthattheyhaveseennonoticeableffectofCAFSontheirTP
service.This isundoubtedlyrelatedto theirchoiceof theminimumsize-a single
track-for theCAFStaskfragments;at thislevel,aCAFSfragmentis indistingui-
shablefrom any otherdisc accesstask,and VMEschedulingprovidesall the
necessarycontrolandinter-leaving.Othersystemvariablesareobservedto cause
greaterfluctuationin TPresponsetimesthananyeffectsof CAFS,amongthemsuch
familiaritemsasDCU2dumps,NPSincidents,commslinefailures,TPAVMSrecycling,
TPservicesloadingandVMdumps.
SWA havefoundit necessary,for privacyreasons,to.setup a dedicatedQUERY.
MASTERservicerunningunderpackagedMAC.Bythismeanstheyareabletoprevent
QUERYMASTERusersfromaccessingsensitivedatato whichtheyarenotentitled.
This is achievedbyforcingaQUERYMASTERMACsessionto takenoteof SwA'Sown
privacyaccessdetails(protectedbypassword)beforeaskingtheusertoprovidethe
nameofthequeryviewtobeused.Theonlyqueryviewswhichtheuseristhenable
toaccessarethoseforwhichheisaregisteredbonafideuser.
In theirgeneralworkloadpatterns,swAreportthattherehasalreadybeensome
shiftof activityfromovernightbatchmodeto onlinedaytimeprocessing.Thishas
assistedandacceleratedan intendedchangeto unattendedoperationduringthe
eveningshift.
4.7.5 Summary
User demandsandthesystemmanagementproblemsinvolvedin meetingthem
withCAPSarenotnew;theywillbefamiliartoanyprofessionalDPdepartment.CAPS
shouldnotthereforebefearedforitsnoveltysomuchaswelcomedfor thehelpit
givesinsatisfyingknownrequirements.
Themostcost-effectivewayofevaluatingtheCAPShardwareistouseit.
DPmanagershoulddefinea simpleoverallpolicyfor theuseof CAPS,ratherthan
leavingittothevaryingtechnophileortechnophobeattitudesofindividualanalysts
orprogrammers.
SoftwarehousesandotherthirdpartieshouldbepersuadedtoexploitCAPSin any
newapplicationspackagesbymakingsuchexploitationaconditionin anytenders.
Ifthis stipulationisnotmadebytheDPdepartment,i maywellbeinsistedonbythe
endusers!
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5 TheCurrentCAFS System
The currentCAFSsystemconsistsof five elements,one of hardwareand four of
software,asfollows: .
- theCAFS-ISPhardwaresearchengineitself,sometimescalledaCAFSmoduleor
aCAPSengine,butnormallysimplyabbreviatedtoCAFS
- theVMECAFSSearchOption!coo
- theDirectCAFSInterface,DCI
- thegeneralpurposeonlineenquirypackageQUERYMASTER,oftenabbreviated
tOQM
- theRelationalCAFSInterface,RCI, a programminginterfaceimplementedas
anextensiontoCOBOL
In thefollowingfivesections,eachoftheselementsi describedindetail.
Within VMEitself,awarenessof CAFSor theabilityto exploitCAFShasbeen
incorporatedinmanyfunctions.A CAFSCodeGeneratorconvertseachtaskintoa
microcodedformthatcanbeobeyeddirectlyby theCAFShardware.The IDMSX
databasemanagerand the RECMANconventionalfile managerboth contain
enhancementsconcernedwithCAFS.Theschedulingandcontrolof disctaskstakes
properaccountofthedifferencebetweenaconventionaldiscaccessandaCAFSdisc
scan.VMEalsomanagesthebuffersthroughwhichhitrecordsarepassedfromCAFS
totheapplicationprogram.However,it isnotnecessaryfortheusertounderstand
thedetailsoftheseoperatingsystemfunctions.
The CAFS Engine
ThisformsanextensiontothehardwareofadisccontrolleronbothSeries39and
2966-familymainframesystems.Thecontrollerretainstheconventionalbilityto
transferdataineitherdirectionbetweendiscandmainframe,ablockatatime,and
thuscontinuestoperformallthefunctionsofatraditionaldisccontroller.Butwith
theattachmentofCAFSit alsobecomescapableofsearchingstoreddata.
In a CAFSsearchbothpartsof thedisccontrollerhardwareacttogether:the
standardDiscControlModulemovesthereadheadsto therightcylinder,senses
therotationalpositionofthedisc,andinitiatesthetransferofdata;theCAFSengine
searchestheresultingdatastream.
TheCAFSengineasa wholeis oftendescribedasconsistingof an interpreter,a
searchmechanism,anda retrievalmechanism.All unitsoperateunderthecontrol
of a taskspecification,formulatedin thehostmainframeby a combinationof
applicationsoftwareandoperatingsystemfacilities.
FigureI showsthemaincomponentsoftheengineindiagrammaticform.
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The Logical Format Unit
The LFU actsas the interpreterwithin the engine.Its functionis to identify
significantpointsin thestreamofdatabeingtransferredfromdisc.It ischieflyused
toidentifythestartQfadatabasepage,thestartandfinishofarecord,andthestart
of significantfields.Usingthisinformationit isableto issuecontrolsignals,teUing
thesearchenginewhento startsearching,whento stop,andwhento evaluate
whetherornottherecordconstituteda'hit';andtellingtheretrievalenginewhento
startretrievingrequiredfields,whento stop,and whento performany post-
retrievalprocessingfunctions.
Thepartof thetaskspecificationobeyedbytheLFUcontainsadescriptionofthe
layoutof therecordsin thetargetfile,togetherwithatableoftheaddresseswithin
eachrecordatwhichsearchingandretrievalaretostartandfinish.Althoughafile
beingsearchedby CAFSmay legitimatelycontainrecordsof severaldifferent
formats,onlyonerecord-typeisscannedineachoccurrenceofaCAFSsearch,andso
thetaskspecificationonlydefinesasinglerecord-type.
Fixed-lengthrecordsarealwayssearchablebyCAFS,exceptintherarecasewhere
theyareshorterthan16bytesin length.To besearchablebyCAFSavariable-length
recordmustalsobegreaterthanthatlengthandmustconformto a fewfurther
conventions.Its fixed-lengtheaderisunconstrained,butthetrailingsectionmust
beoneofthefollowing:
- asinglefieldcontainingavariable-lengthstringofcharacters;
- an arrayconsistingof oneor morefixed-lengthfieldsrepeateda variable
numberof times(althoughsuchdata can be searchedby CAFS,some
subsidiaryrulesmust-beobservedinordertoavoidambiguousresults);
- a variable-lengthfield containingtext in the specialcAFs-basedself.
identifyingformat(SIF).
The Key Channels
TheKeyChannels,orKCS,formthefirststageofthesearchingengine.Thefunction
of eachKCis to matcha referencevalueprovidedaspartof thetaskspecification
againsthevaluein theappropriatefieldofthecurrentrecord,andtonotewhether
thecomparisonyieldsa resultof equality,recordlessthanreference,or record
greaterthanreference.
Thereare16KCSin thecurrentCAFSengine.Eachoperatesindependentlyof all
theothers.Thusin onesearchtwoKCSmightbeexaminingseparatefields,whilein
thenexttheymaybecomparingfordifferentreferencevaluesinthesamefield.
Thesecomparisonsaremadeonthefly,asthedatabeingtransferredfromdisc
passesalongtheinternalhighwayof theCAFSengine.Thedatais notin anyway
bufferedwhilethecomparisonsare takingplace.As soonas a fieldhas been
comparedtheKCisreadytobere-activatedforthenextcomparison.
Associatedwith eachreferencevaluethe task specificationmay optionally
containamask,whosefunctionistoeliminatefromthecomparisonanypartof the
targetfieldwhoseinclusionmightinvalidatetheresult.A commondutyof sucha
maskis to implementtheuseof an omnibuscharacter(sometimesalsocalleda
joker,don'tcare,orwildcardcharacter).ThusanenquirerinterestedinSMITHS,but
notwantingtodistinguishbetweenthosewithan'I' andtheotherswitha 'y',might
askfor 'SM*TH'.This wouldbetranslatedinto a maskwhichexcludedthethird
characterof thefieldfromthecomparison.Maskscan alsobeusedto enable
searchingtobesuccessfulonfieldswhichdonotconformtobyteboundariesand,in
text,bymaskingoutthecase-bitstomakeasearchcase-blind.
AssociatedwitheachKCisaKeyComparator,inwhichthestoredresult( = , < ,
or > ) of a comparisonmayberetained.TheKey Comparatormaybeconsidered
asastorewithacapacityof 3bits,oneforeachpossibleresult.In thecasewherea
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targetfieldisrepeatedwithinarecordseveralsuccessivecomparisonsmaybemade
andseveralresultsmaybestored.Forexampleinapersonnelhistoryfilethesalary
ofalong-servingemployeecouldbecorrectlyregisteredassuccessivelylessthan,
equalto,andgreaterthansomereferencevalue.
VMEalwaysusesI KCtodistinguishtargetrecord-typesfromanyothers.Upto3
otherKCSmayalsobepre-emptedforsystemsoftwarepurposes.ThenumberOfKCS
actuallyavailablefortheuser'senquiriesthereforevariesfrom12to15.
The Search Evaluation Unit
Thefunctionof theSEUis todecidewhetheror notarecordqualifiesasa 'hit'.To
achievethisit mustobeya programwhichlinkstogether,withappropriateANDS,
ORS,andNOTS,theresultsof all thecomparisonsmadebytheKey Channels.The
SEUisactivated,attheendoftherecord,byacontrolsignalfromtheLFU.
Themainpartof theSEUconsistsof 16co-operatingprocessorswhichinitially
readthecontentsof theKey Comparatorsandsubsequentlyoperateontheirvery
compactinternalstores.Eachof theseprocessorsis capable,in a singleprogram
step,ofreadingitsstore,readinga signalfromoneneighbour,emittinga signalto
theotherneighbour,andwritingto itsstore.Thecombinationof theseprimitive
functionspermitseventhemostcomplexlogicalexpressionto beevaluatedin less
than4microseconds.Theresultof theevaluationisheldin a 16-bitstorecalledthe
taskword.
AlsowithintheSEUareaSelectProcessor,whichassistsinthemanagementofthe
taskword,andaQuorumProcessorwhichallowstheconventionalbooleanlogicto
besupplementedbyquorumexpressions.Thesemayeitherbesimple-of theform
'any3outof5'-or mayincludeathresholdvalueandweightstobeassociatedwith
eachterm.
TheSEUalsoincrementscounts.A countis alwayskeptof thenumberof hit-
recordsidentifiedduringa CAPSsearch.Up to 15othercountsmaybespecified;
theirpurposeis to showhow manyrecordssatisfiednominatedsub-conditions
withintheoverallselectionexpression.
The Retrieval Unit
This unit is instructedby theLFUto retrieveeitherthewholeor specifiedsub-
sectionsof a record.It doesthiswhiletherecordis passingalongthe internal
highway,andstorestheretrievedmaterialin in a 32-kilobytebuffer.Whentheend
of therecordis reached,theSEUdecideswhetheror not it is a hit, andpassesa
suitablecontrolsignalto theRU.A hit recordis thenprefixedby an identifier,a
length,andits task-word,andbecomesavailablefor possiblefurtherprocessing
beforebeingreturnedtothehost.Retrievedatafrommissrecordsisdiscarded.
TheRUalsonotesinthestoretheendofeachlogicalblockofdatafor subsequent
checkpointingpurposes.
The Retrieval Processor
Up tothisstagetheCAPSengineworksasastrictlysynchronouspipelineprocessor.
TheRP,however,operatesondatathathasbeenstoredforitbytheRU,asdescribed
above.This allowsthefront-endof theCAFSengine,in anextremecase,to work
thousandsof recordsaheadof theRP: thesearchengineexaminesall records,
whereastheRPonlyoperatesonhitrecords.
TheRPhastworoles.Oneis to calculatedataderivedfromthefile-searchasa
whole;thesecondis to bethefinalarbiteraboutpassingdatabackto thehost
mainframe.Theseareseparablefunctions:theRP, afterreturninga nominated
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numberof recordsto themainframe,canceasetoretrievebutcontinueto analyse
thewholefile.
TheRP mayexecutea numberof simpleprocessingfunctionsin a sequence
determinedby the task specification.Whereasthe KCS performedseparate
comparisonsbetweeneachfieldandtheappropriatereferencevalue,theRPcan
performsimplecomparisonsbetweenfield'sin thesamerecord.This providesa
furtherlevelof selectionlogic:a recordmayhavequalifiedasa hit at theearlier
stagesbutberejectedbytheRPonthebasisofinter-fieldcomparison.
Also theRPmaybeusedto determinethemaximumandminimumvaluesof
specifiedfields,andcantaketotalsof thevaluesin specifiedfields.Finally,theRP
maintainsacountofhit-recordswhichmaybeusedintwowaystolimitthenumber
ofrecordsreturnedtothemainframehost.In thesimplecase,whenthegivenlimitis
reached,theRPterminatesall CAFSfunctions,andthesearchends.Alternatively,
whenthelimitisreached,theRPmaystopreturninghit recordstothemainframe,
but continueall otherfunctions,so thatcompletecounts,totals,maximaand
minimamaybegeneratedacross'thewholeofthetargetfile.
WhilethefunctionsoftheRParereasonablyextensive,it shouldbenotedthatit is
notaparticularlypowerfulprocessor.Theremainderof theCAFSengineiscapable
ofhandlingrecordsatthefulltransferspeedofthefastestcurrentdiscs,buttheRPis
designedfor caseswherehit recordsconstituteno morethan 10%o( thefile.
Normallythethroughputof CAFSis determinedbythedisctransferspeed,butat
highhit-ratesthethroughputoftheRPbecomesthelimitingfactor.
In relationaldatabaseterms,theKey Channels'andSearchEvaluationUnit
jointlyperformtheSELECToperation,andtheRetrievalUnitperformsthePROJECT
operation. \
Theessenceof theCAFSdesignistheuseof specialpurposehardwareoperating
with a high degreeof parallelism.It is this whichgivesCAFSits outstanding
performance,andenablesit toperformsearchandretrieveoperationsatspeedswell
. in excessof anythingthatcanbe.achievedby traditionalserialsearchsoftware
running in any machineof conventionalvon Neumannserial architecture.
Furthermore,by removingthe searchtask from the mainframeto the disc
controller,CAFSeliminatesalmostall of the mainframeprocessingpreviously
required.Thesoftwarerunningin themainframeformulatesthetaskspecification
andprocesseshit records,butisrelievedfromall theheavyworkof identifyinghit
records.
The CAFS Search Option
The objectiveof thissoftware,whichis anoptionalfeatureof theVMEoperating
system,istoenablethesearchpowerofCAFStobeappliedtoexistingprograms,but
withoutrequiringanychangeintheircode.Suchprogramsarethosewhichtheuser
eitherdoesnotwishtochangeorisunabletochange.Theformercategoryincludes
operationalprogramswhichhavebeenwellrun-in,manyof themregulareporting
andanalysistasks,aswellastheyear-endundocumentedantiquesof apocryphal
importanceandcomplexityto befoundin everyinstallation.Thelattercategory
includespackagesthatweredevelopedbeforeCAFSbecameavailable,andpartsof
applicationsgeneratedbyQuickBuild.
csoisaddressedtotheclassicbatchtypeof COBOLprogramwhichreadsserially
throughthewholeofafile,performsomeselectionprocess,andthenprocessesthe
hit records.Whensuchaprogramis enhancedbycsoit stillactsasthoughit were
readingthewholefile,butin factthefileissearchedbyCAFSandonlythehitrecords
arepassedtotheprogram.
cso exploitsa limitedsubsetof theCAFSselectionfunctions.Booleanlogicis
permitted,butquorumlogicandinter-fieldcomparisonsarebeyonditsscope.No
subsettingof hitrecordsbytheRetrievalUnit canbeinvoked;it wouldin anycase
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be inappropriateto useit, becauseit would necessitatechangingthe existing
program.No RetrievalProcessorfunctionsareexploited.csoc~nbeusedtosearch
simplefiles,andis unableto searchan IDMSXdatabase;butthemajorityof the
programsforwhichit isintendedwerewrittenbeforeIDMSXwasimplemented.Only
thoseprogramswhichusetheCOBOLrun-timelibrarycanbeacceleratedbycso.
Thecsointerfacetakestheformof a singleSCLcommand:SET_CAFS_CRITERIA.
Theparameterstothiscommandefinethelayoutofthetargetrecordsandspecify
thesimpleselectioncriteria.Theobjectiveof allowingtheprogramto runwithout
changeis achievedbyinvokingtheCAFSsearchby SCLexternalto theprogram,
ratherthanfromwithintheprogramitself.
Thereductioninelapsedtimeanduseofsystemresourcesi governedentirelyby
thehit-rateon thefile;thesmaller.thehit-rate,thegreatertheimprovement.No
complicatedevaluationofthelikelyhit-rateisneededinordertoestablishwhencso
should and shouldnot be used.The interfaceis so simplethat usersare
recommendedto try it on all candidateprograms,retainingit in subsequent
operationalusewhereveritprovestooffersubstantialbenefit.
The Direct CAFS Interface
DCIallowsaprogrammerwritingin anycommonhigh-levellanguageto generate
programswhichexploitall thefunctionalityof theCAFSengine.The'Direct'in the
titlemeansthatit istheprogrammerwhodecidesallaspectsofwhereandhowCAFS
is tobeused;bycontrast,RCIandQUERYMASTERcontainanaccessoptimiserwhich
determines,independentlyoftheuser,whenandtowhatextentCAFSsearchingisto
beexploited.
DCIis providedasa seriesof procedures,all of whichmaybeinvokedby the
standardVMEprocedurecallmechanism.Thedetailsofataskareestablishedbythe.
parameterstotheseprocedures.DCIexpectsuchparameterstobepassedassimple
characterstrings,whichminimisestheprogrammingeffortbyeliminatinganyneed
tocodifytheinputor reduceit torigidformat;theformin whichrequirementsare
specifiedby anenduserat anenquiryterminalarethusremarkablycloseto the
forminwhichthoserequirementsarepassedtotheDCIprocedures.
DCIis currentlytheonlyCAFSinterfacethroughwhichthefollowingfeaturesof
CAFScanbeexploited:
- quorumlogic;
- fullsub-conditioncounting;
- thefullrangeofRetrievalProcessorfunctions;
- themultiplevariantofself-identifyingformatfortextindocuments.
ThesimplestformofDCI programincludesthefollowingbasicgroupofprocedures:
- openthetargetfileforsearchingbyCAFS;
- definethelayoutof fieldswithinthetargetrecord-type,andspecifywhich
fieldsofhitrecordsaretoberetrieved;
- specifythesearchcriteriawhichwill identifyahitrecord;
- readahitrecord;
- closethefilewhenallsearchinghasbeencompleted.
The first timethata hit recordis to be read,thecodificationof theCAFStask
specificationiscompleted,theCAFSsearchis initiated,hitrecordsarereturnedtoa
mainframebuffermanagedby VME,and the firstsuchrecordis passedto the
applicationfor processing;subsequentcallsextractfurtherhit recordsfromthe
buffer;if thebufferfillswithhit records,VMEsuspendstheCAFSsearchuntilthey
havebeenprocessed;if theapplicationemptiesthe hit bufferVMEinitiatesa
continuationCAFSsearch;to theapplicationprogramthehit bufferappearsasa
simpleserialfile from whichrecordscan be successivelyread.The processof
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definingsearchcriteriaandreadinghit recordsmayberepeatedasoftenasdesired
forsuccessiyeenquiriesduringthesamerunoftheprogram.
OtherDCIproceduresareprovidedtocovermoreadvanceduses:
- distinguishingbetweeni itiationproceduresandmainprocessing;
- callingretrievalprocessorfunctions;
- specifyingcountsonchosenconditionsandgroupsofconditions;
- savingandrestoring,to supportsearcheswhichmayextendoverseveral
transactionprocessingmessagepairs;
- managementof text-<:onversioni bothdirectionsbetweenplaintextand
textinself-identifyingformat;
- managementof trailersin textualapplications-definingthecontextual
precisionofenquiries:whethertherequiredtermsaretobesoughtwithinthe
samesentence,thesameparagraph,thesamesection,etc.;
- run-timecontrol-<:ertainadditionalchecksanddiagnostics.
At thetimeofwriting(September1985)DCIisonlyavailableforusewithserialor
indexedsequentialfiles;however,ICLhasconfirmedthatDCIwillbeextendedfor
additionalaccesstoIDMSXdatabases.
DCIis oneof severalinterfacesavailablefor usefromCOBOL,butiscurrentlythe
onlyinterfaceavailabletonon-COBOLprogrammers.To dateit hasbeenusedfrom
COBOL,FORTRAN,PASCAL,RPG2,ALGOL68,and SCL,from ApplicationMaster,
Reportmasterand QUERYMASTER,and from the NCC'SFILETABand Logica's
RAPPORT.
The followingexamplesfrom an estateagencyapplicationillustratehow a
varietyofsearchcriteriacanbeestablishedduringasinglerunofthesameprogram,
usingamixtureofpre-setsub-conditionsandrun-timevariableconditions.
Threepre-setsub-conditionsaredefined:
Cl
C2
C3
FEATURE EQ 'dglazing'
FEATURE EQ 'garage'
FEATURE EQ 'carpets'
=
=
Fourtypicalenquiriesmightbe:
Listallhousescostinglessthan£30,000inCongleton:
PRICELT 3°000 AND TOWNEQ'CONGLETON'
List all housescostinglessthan£30,000in Congletonwith at leasttwo of the
desirablespecialfeatures:
PRICELT 3°°00 AND TOWNEQ'CONGLETON'ANDQUORUM
THRESHOLDI Cl C2 C3
Howmanypropertieshavedouble-glazingoragarageorcarpets?
Cl ORC2 ORC3 AND FALSECOUNTCl C2 C3
(The'ANDFALSE'clausepreventsanyhit recordsbeingreturnedto thehost,
whichonlyreceivesthethreecompletedcounts.) -
We needa propertywitha garageanddouble-glazing;we'dtakeanythingnear
Crewe;anywherelseinCheshireit wouldhavetobeabungalow,butit mustn'tbe
inPoynton:
Cl AND C2 AND (POSTCODE = Cw! OR (COUNTYEQ 'CHESHIRE'
AND TYPE EQ I AND TOWN NE 'POYNTON')
aUERYMASTER
QUERYMASTERis a generalpurposeonlineenquiryprogram,andenablesendusers
whohavelittleor no technicaltrainingtoconductheirownenquirysessionsand
exploretheirowndatawithouttheirhavingto relycontinuallyonassistancefrom
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thedp department.QUERYMASTERis ableto accessdataheld in IDMSXdatabases,in
indexedsequentialfilesandin serialfiles.It takesfull advantageof anyavailable
indexes,andcannavigatethroughadatabasebyfollowingpointers,aswellasbeing
ableto searchdatawithCAFS.(CAFSaccessto serialfilesbecomesavailablewith
version250.)Althoughthedatathatis searchedmaybeheldin quitecomplexfile
anddatabasestructures,it isa principalfeatureof QUERYMASTERthat-the nduser
seesthedatain a simple'relational'form,andall thestoragecomplexitiesare
concealed.
The accessoptimiserat theheartof QUERYMASTERselectsthemost efficient
combinationofaccessmethodsfortheresolutionofeachenquiry.Thisincludesthe
choiceofthebestnavigationalroutetofollowin ordertoaccessassociatedrecords.
Thisautomaticnavigationcapabilitymeansthattheuserneedonlyconsiderwhat
dataherequires,andnotthemeansbywhichit istobeobtained.
Theusermakeshisenquiriesthroughaqueryview,createdbytheVMEcommand
CREATE_QUERY-VIEWfrominformationdefinedin theDDSDataDictionary.The
interpositionof a queryviewbetweentheuserandthedatahasthe following
advantages:
- it supportsthesecurityof thestoreddata,byensuringthattheusercanonly
accessthoserecordsandfieldstowhichheisentitled;
- it is themechanismwhichconcealsthestructuralcomplexityof thestored
data,andpresentstheuserwiththesimpleandreadilyintelligiblerelational
VIew;
- the formal data namesusedby the databaseadministratorto avoid
ambiguityin theData Dictionarycanbe replacedby shorterand more
immediatelymeaningfulnameswhichassisttheuser'sunderstandingand
aremoreefficienttouseintheformulationofenquiries.
As wellasaccessingdata,QUERYMASTERisabletodisplayit orprintit in asimple
tabularform.It cancreatetemporaryfiles,andperformfurtherenquiryfunctions
uponthem.Resultscanbesortedbeforeoutput,andsummaryinformationsuchas
totalscanbegeneratednot onlyat theendof outputbut alsoat intermediate
controlbreaks.Comprehensivehelpfacilitiesareprovided.Parameterisedmacros
areavailableto simplifythegenerationof repeatablenquiries,whichform a
significantproportionoftheworkofanestablishedenquiryservice.
A typicalenquiryconsistsof acommand,a listof thedataitemsto beretrieved
and displayedor printed,and a selectionexpressionwhichdetermineswhich
recordsaretoberetrieved.For example:
LIST CUST-NAME, ORDER-NO, ORDER-DATE, QUANTITY, PRODUCT-DESC
WHERE COUNTY STARTSWITH 'LANC'
ANDORDER-DATE= 1.10.85TO31.10.85
The RelationalCAFS Interface
RCI is a programmingextensionto the COBOLlanguage,intendedfor useby
applicationprogrammers.It followsmanyof thesameprinciplesasQUERYMASTER,
withwhichit sharesimportantmodulesof codesuchastheaccessoptimiser.Its
principalobjectivesare:
- togivetheapplicationprogrammerthebenefitsofasimplestructures;
- toenableapplicationprogrammerstowriteprogramscapableof exploiting
CAFS,withoutrequiringthemtobecomefamiliarwiththedetailsofhowCAFS
operatesandiscontrolled.
The programmeraccessesthedatathrougha relationalview,whichperforms
manyof thesamefunctionsasaqueryviewwithinQUERYMASTER.Thusit conceals
thecomplexitiesof theunderlyingstructures,andfreestheprogrammerfromthe
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needto choosebetweencompetingaccesstrategies.It canalsoimplementvalue-
basedprivacyconstraints,supplementingthestandardCodasylitem-basedprivacy
rules.
Theprogrammer'sees'therequireddata,asprovidedbytherelationalview,in
theapparentformof a simpleserialfile.He manipulatesit withfour additional
COBOLverbs,whichcloselymimicthefile-handlingconventionswithwhichheis
alreadyfamiliar.Theseare:
this createsan instanceof the relationalview, fixing selection
parameters;it isanalogoustotheopeningofarealserialfile;
deliversthenextrecord;behindthisapparentlysimpleprocessthe
accessoptimisermayexploitindexes,follow IDMSXpointers,and
instigateCAFSsearches;
preservethestateoftheviewattheendofaTPphase;
re-createthepreviousstateof theviewat thestartof thenextTP
phase.
It willbeseenthattheprogrammerhasnodirectinteractionwithCAFS;RCIexploits
CAFSsearchingcapabilitywhereverit isappropriateforit todoso.As aninstanceof
this, CAFScan be usedto searchtextwithouttheprogrammerneedingto get
involvedinthenicetiesoftheprocess.
RCIcanbeusedin free-standingCOBOLprograms.It canalsobeusedbyCOBOL
modulesincorporatedin, forexample,dialoguesgeneratedbyApplicationMaster.
WhereasQUERYMASTERonlyprovidesCAFSaccessinaMACenvironment,RCIenables
thebenefitsofCAFStobeextendedtoTPandbatchservices.
RCI has importanteffectson programmereffectiveness:not only are the
programs,throughtheiruseof CAFS,moreefficientin operation,butalso,because
theinterfaceundertakesthemanagementofallthecomplexitiesofdatabaseaccess,
programmerproductivityisconsiderablyenhanced.As aninstanceofthis,oneuser
quotesanenquiryapplication,developedusingApplicationMaster,COBOL,andRCI
in 13mandays,whichin unassistedCOBOLit hadbeenestimatedwouldrequire2
manyears.
START
READ
SAVE
RESTORE
TheRelationalSystem
ICL'Srelationalsystemwasnot designedexclusivelyfor CAFS.Its objectivesand
methodswereestablishedin theknowledgeof parallelworkondata-models,and
CAFS800,but beforethe appearanceof thecurrentCAFSengine.A common
emphasisondataretrievalandtheabilitytosearchexistingdataprovidedthebasis
for the successfulintegrationof the relationalCAFSengineand the relational
software.
Thecompleterelationalsystemisprovidedasthreeseparatesoftwareproducts:
thePersonalDatabaseSystemPDS,theend-userenquirylanguageQUERYMASTER,
andtheRelationalCAFSInterface. .
posis classifiedhereaspartof theCAFScontextratherthanasamemberof the
CAFSsystem:posdatais searchableby CAFS,butthepossoftwareitselfdoesnot
invokeCAFSsearchingfunctions.
Theobjectivesoftherelationalsystemare:
- towidenthecommunityofdatausers;
- to integratewith.existingdata managementproductsand preferred
. applicationdevelopmentmethodologies;
- toretaintheflexibilitytoexploitnewtechniquesastheybecomeavailable.
Theaimof providingeffectiveaccessto a widercommunityimpliesthatthedata
shouldbepresentedto usersin a simpleanduniformwayandthatthetechnical
demandsontheusershouldbereducedto a minimum.Low-leveldetails,suchas
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the organisationof datastorage,are of real interestonly to theprofessional
minoritywhosetaskit is to providea relationaldataaccessplatformto the
majority.
'Therela.tionalsystemdatamodelpresentsto theusersa tabulardatastructure
withoutvisiblenavigationalinks betweentables.The tablesaccessedby the
terminaluseror theCOBOLprogrammerare theresultsof usingtherelational
operatorsSELECT,PROJECT,andJOINonunderlyingphysicalstructures.
TherelationalproductsareintegratedwiththeDataDictionary,whichholdsthe
formal definitionof all data, documentsthe rules for data accessby each
distinguishablegroupof users,andavoidstheneedfor repeatedescriptionof the
formatandstorageorganisationof data.Theavailabilityof CAFShasintroduced
furtherDDSdefinitions,todocumenttheencodingoftextinself-identifyingformat,
andtofacilitateCAFSsearchingOfIDMSXareas.
The relationalsystemaddressesphysicaldata in both IDMSXand indexed
sequentialandserialformats.By associatingahigh-levelrelationaldefinitionof a
logicaldatabasewitha CODASYLdefinitionof physicalstructures,it combinesthe
benefitsofthesimplicityoftherelationalapproachandtheefficiencyOfIDMSX.
The CAFS Context
The CAFSsubsystemformspart of a widersystem,comprisingthe following
elements:
- theoperatingsystem-VME;
- thephysicaldatamanagementsystems-PDs,RECMAN,andIDMSX;
- theman-machineterfaces-languages,forms,viewdata;
- thesystemdevelopmentcontrolanddocumentationmechanism-DDs.
VMEprovidesupportfor thecAPssystembymanagingresourcesat therecord
(RECMANand IDMSX)and physicalmagneticmedia(MAMPHY)levels.VMEalso
providesjob control,operatorcontrol,andmonitoringfacilitiesassociatedwith
CAFSusage,andcontainstheCAFScodegeneratorwhichcodifieseachCAFStask
specification.
Therangeof CAFs-searchablestandardfiletypesincludesall themostcommon
ones,includingserial,ordered-serial,indexedsequential,andhashed-random,but
excludesfilescontainingspannedrecordsornon-embeddedkeys.Theprimarykey
of anindexedsequentialfilecanbeusedto focusa CAFSsearchontoa smallrange
withinthefile.Thisfacilityimpliesthattheprimarykeyshouldbechosennotonly
todistinguishonerecordfromanotherbutalsotoprovidethemostusefulphysical
clusteringofassociatedrecordswithinthefile.
IDMSXdatabasesaremadecAFs-searchableonanareabyareabasis.Therelevant
areasare reformattedto a cAFS-searchableformatby a single-passprocessof
resequencingtheorderof informationwithin thepage.The selectiveretrieval
functionof CAFScanbeusedto convertphysicalIDMSXrecordsintosubrecordsas
describedinanIDMSXsubschema;thereisthereforeastrongargumentfor tailoring
IDMSXsubschemastoanticipatedCAFSsearches.
Therangeof man-machineinterfacesis wide.CAFShashithertobeenexploited
from systemsemployingflexibleonlinedialogues,screen-basedform-filling,and
viewdata.TheunderlyingfacilitiesmakeCAFSaccessiblethroughwhatevermedium
isdeemedappropriateforaparticularapplication.
It is commonlyrecognisedthattheactivitiesof systemdevelopmentneedto be
co-ordinatedarounda centralmodelof thehostorganisationandits computer
systems.TheDataDictionarysystemDDScontinuesto bethekeyICLcomponent
formodellingandcontrollingallphasesofsystemdevelopment.
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Connectivity, co-existence and performance
The trendhasbeento increasemainframeto disc-channelconnectivity.This
increasestheaccessibilityof thedataandreducestheperformance-interference
betweenseparateprocesses.Greatermainframe-cAFsconnectivityalsoimpliesthat
amajorsearch-taskcanbesyndicatedtoalargerbatteryofCAFSenginesworkingin
concert;10enginescansearchabout25Mbytespersecond.
TheCAFSengineattachestotheDCMon296-familymachines-2953,2957,2958,
2966and2988-andonSeries39.SingleoCP2900Scanconnecto6CAFSengines;
dual and superdualconfigurationscanconnectto 8 engines.On Series39 the
connectivityis greater.Althoughtherearesomerestrictionsonearlysystems,in
principleeachnodecansupportseveralMacrolans,andeachMacrolancansupport
up to 15controllers.Withintheoverallconstraintsof VMEon thesizeof backing
storageand the numberof storagedevicesthat can be supported,thereis
considerablefreedom.Thusa singlenodeLevel3°couldsupport36CAFSengines,
anda singlenodeLevel80couldsupport72.Series39systemsthereforecanbe
configuredto handlewhateverlevelof CAFSsearchingis requiredby theplanned
workload.
TheSeries39DCMistheHigh-SpeedDiscController(HSDC)andconnectstoone
CAFSengine.On2900,theDCU/2disccontrolunitandmorecommonlytheDSCunit
connectotwocAFS-compatableDCMS.
Themaximumdisc-drivestringonthevariouscontrollersare:
- 8 x FDs300or 4 x FDS2500or 16MDSS'retained'drivesMDSS
drivesareEDs80s,FDSI60SorFDs640S
DCU/2DCM - 16MDssdrives
DSCDCM - 32MDSSdrives
CAFSattachestostandardDCMSworkingwithstandard iscs.It isalsothecasethat
CAFSsearchesmoststandardRECMANfiles,PDSdatabasesandIDMSXdatabases.In
thecaseOfIDMSX,asingle-passreformatproceduresetsupareasofthedatabasefor
CAFSsearching.
Coexistenceobjectivesrequirethata'long'CAFSsearchshouldbeinterruptibleby
a'short'transaction-processingtask.It wouldprobablybeundesirableforasingle-
recordfetchtoqueuebehinda 4o-trackfull-cylinderCAFSscanonanFDs64°.VME
thereforefragmentsCAFSsearches,eachfragmentsearchingconsecutiveblocksona
disc-cylinderandbeingno longerthana system-parameterdefinednumberof
tracks.
On 2966setc.,themaximum-fragmentparameterdefaultof 10 trackscanbe
changedatsystemsetuptimetoanyvalue.Thevaluemustbechosentobalancethe
needsoftheexistingworkloadagainstheneedtoexploitCAFSsearching.
On Series39,multi-blockfetchesandCAFSsearchestravelsecond-class;ingle-
blockfetchestravelfirstclass.TheHSDCexercisestherighttopre-emptlongtasks
on the disc-channelwhen a short task arrives.Given this degreeof HSDC
intelligence,themaximum-fragmentparameterisunnecessary. -
CAFScansearchdataat some3.6Mb/sec,outrunningthedelivery-rateof the
fastestFDS2500drives.In practice,therefore,thefollowingparametersalwaysaffect
thedata-deliveryspeedofaCAFSengine:
ds - themaximumformatted-datasearchrateofthedisc-drive
hf - theblocking-factor;block-sizechoiceffectonsearch-rate
ff - thefragment-factor;governedbythetemporaldissectionof theCAFS-
searchintosearch-fragments
pf - packing-factpr;theproportionof thedata-blocksoccupiedby the
recordsrelevanttotheCAFSsearch
Thebasicupperlimitonsearching-speedistherefore:
HSDC
File-searchrate
Data-searchrate
dsx hf x ff Mbytes/sec
dsx hfx ff x pf Mbytes/sec
Otherfactorssuchasdisc-headmovement,rotationalatency,file-fragmentation,
buffermanagementandprocess-multiplexingall subtractfrom thedata-rateas
perceivedby theapplicationprogramor theend-user.Note howeverthatthese
aspectsofperformancearestandardandprecededtheintroductionofCAPS.
The disc-speedsdsof thedrivesare 1.17696Mb/sec(MDSS),2.22910Mb/sec
(FDS300)and2.83277Mb/sec(FDS2500).
Theblocking-factorbfis alsospecifictothedriveconcerned.Belowarelistedbfs
forthethreedriveswheretheblock-sizeischosenasNk bytesorasamaximalvalue
forthatnumberofblocks/track: .
Blocking-factorsaremoresignificanton thefasterdrivesandthebestblock-sizes
varyfromdrivetodrive.
TheFragmentFactor(f/) reflectsthefactthattheCAPSsearchisfragmentedby
VME.Theinter-fragmentoverheadistypically2disc-revolutionsorsome33msec:
ff = (maxfragmentsize)/ (maxfragmentsize+ 2)
Takingintoaccountheparametersds,bfandffand adoptingtheasteriskedblock-
sizes,wecancalculate'typical'effectiveCAPSfile-searchspeedsas0.922Mb/sec
(MDSS),1.793Mb/sec(FDS300)and2.290Mb/sec(FDS2500).
The lastparameterto bediscussedis thedatapacking-factorpf Data is not
usuallyloo%-packedin a filefor manyreasons.Varietiesof red-tapeaccompany
theobject-data,severalrecord-typesmaycoexistin afileanddynamicdatashould
bepackedatlowerdensitiestoavoidoverflow.
Low packing-densitieshavea proportionateffecton thedata-deliveryrateof
CAPSbutthisdoesnotmeanthattheysubtractfromthevalueof CAFS.Unusedfile-
spaceandnon-targetdata-typesarethe firstexamplesof CAPS'effectivenessin
filteringoutdisc-spacewhichis irrelevanto thesearchandto any subsequent
processing.
TheSeries39figuresbelowindicateretrievalprocessortimesforvarioustasks.In
theworstcaseof shortrecordsandahighhit-rate,theRPcomponentof CAFSwill
notkeeppacewiththesearch-rateattheCAPSfront-end.
13° ,",sec= overheadperhit-record(260,",secon2966setc.)
(L+8) / 3.5 ,",sec=output-transfertimefortheL-byterecord
87 ,",sec=overheadperfunctioncall
200 ,",sec=functionaddingtotallingonan8-bytefield
250 ,",sec=functioncomparing22-bytefields
5°0 ,",sec=functioncomparing22o-bytefields
Whenthehighhit-rateisa localphenomenon,aclusterof recordsatisfyingtheLC
condition,thebufferingwithinCAPShelpsto maintaintheoutputperformanceof
theengine.
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MDSS Discdrives FDS300 Discdrives FDS2500 Discdrives
Blocksize Blocksper Bytesper BlockingBlocksize Blocksper Bytesper BlockingBlocksize Blocksper Bytesper Blocking
(bytes) track track factor (bytes) track track factor (bytes) track track factor
2048 9 18432 0.939641 2048 15 30720 0.804525 2048 18 36864 0.785142
3072 6 18432 0.939641 3072 10 . 30720 0.804525 3072 13 39936 0.850570
4096 4 16384 0.835237 4096 8 32768 0.858160 4096 10 40960 0,872380
6144 3 18432 0.939641 6144 5 30720 0.804525 6144 7 43008 0.915999*
9216 2 18432 0.939641* 9216 4 36864 0.965431*19216 4 36864 0.785142
18432 I 18432 0.939641 18432 2 36864 0.965431 18432 2 36864 0.785142
2057 9 18513 0.943770 2100 15 31500 0.824953 2164 18 38952 0.829163
3155 6 18930 0.965029 3412 10 34120 0.893568 3188 13 41444 0.882688
4801 4 19204 0,978997 4404 8 35232 0.922690 4276 10 42760 0.910717
6447 3 19341 0.985981 7316 5 36580 0,957993 6356 7 44492 0,947606
9739 2 19478 0.992965 9300 4 37200 0.974230 11476 4 45904 0,977679
19616 1 19616 1.000000 19092 2 38184 1.000000 23476 2 46952 1.000000
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6 Using CAFS
Introduction
CAPScanbemadeuseof inadataprocessinginstallationwithbothexistingandnew
systemsanddatafiles.In bothcasestherightenvironmenthastobecreatedinorder
to exploitthe CAPSsystem.This sectionoutlineshow existingsystemscan be
amendedto useCAFSandtheanalysisanddesignimplicationsof CAFSon new
developments.
In designingnewsystemstoutiliseCAPS,acentralproblemtobeaddressedisthe
degreeof datanormalisationthatshouldbeintroducedintotherecordstructure.
CAPSisbestsuitedtolargeunnormalisedrecords,whererelateddataitemsareheld
in thesamerecord.Howevertraditionalprocessingsystemsaremostflexiblewhen
designedwithfullynormalisedrecords.Thereis no simpleanswerto thisdesign
dichotomy,andeachcasemustberesolvedonitsownmerits.
Existing systems and data files
CAPScanbeusedwithexistingsystemswherethereisademandforon-lineenquiries
orextensiveadhocreportsfromexistingdatafiles,whichhavenotbeendesignedto
supportthe requiredaccesspaths.All theconditionsand observationsin this
sectionapplyalsointhecasepfnewsystems.Thecontentofthissection,apartfrom
themandatorychanges,is determinedbyajudgementof whatisworthwhile.This
involvesanassessmentofthevalueanddifficultyof thelistedtasks.Thejudgement
ofthisreportisofnecessityqualitative;individualsitescanmakeamorequantified
decision.
Somechangesto dataarenot independentof existingvaluedcodeor may
materiallyaffectheperformanceof existingsystems.It islikelythatthesechanges
wouldberegardedastoostrategic,i.e.toodifficult,forimplementationonexisting
data.
The decision to CAFS search
TheCAPSfacilityoffersarealistichoicebetweensearchingtheoperationaldatain
situ or searchingan alternative,possiblysubsetted,copy. In somecasesit is
necessarytosearchthe'live'dataforreasonsofobjectivityorperformance;inother
cases,theuseofthedatacallsfora 'snapshot'of thelivedata.In thethirdcategory
ofcases,adecisionhastobemadebetween'insitu'and'oflline'searching.
Thecurrentuseof thedataandaccessrequirementso it arethemajorfactors
affectingthisdecision.
Imaginea highvolumeTPsystemsupportedby objectdataandoperatingata
peakperiod.Theintroductionof CAPSsearchingonthatdatacouldoverloaddisc
channelsandextendterminalresponsetimesunacceptably.Thisextremexample
indicatestheissuesinvolved.
If it is not possibleto CAPSsearchthedatain situ, severalalternativesare
available.
Mandatory changes
Oncethedecisionhasbeenmadeto CAPSsearcha givenfile, thatfilemustmeetthe
following requirements.
All DMEfilesmustbeconvertedto VMEfiles.This canbeachievedusinganADRAM
conversionaid.An auditof thedataon theVMEsideafterconversionwill beassisted
by CAPS.
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VME filesmaynotbeaccessiblebyCAFSif theyareonthewrongvolume,discdrive
or channel.Theycanbeaddressedby CAFSby attachingdiscdrivesto a CAFS-
capabledisc channelor by mountingexchangeabledisc volumeson a drive
connectedtoacAFs-capablechannel.Filesheldonolddiscs,e.g.EDS20o--mustbe
copiedtodiscswhicharecAFs-searchable.CAFSis ableto searchIDMSXdatabases,
andalsoISAMandSerialfiles.Hashedrandomfilesaretreatedasa subsetof ISAM
files,and arethereforecAFs-searchable.Somerelativelyrarefile structures,e.g.
thosewhererecordsdo not containtheir own keys,arenot cAFs-searchable.
Therefore,anysuchfileswillrequireaformatconversion.IDMSXandISAMdatamust
beheldin a specificAFs-searchableform;hence,areasof existingdatabasesmay
requireconversiontothesearchablepageformat.Thisisa one-offjob achievedby
anIDMSXdump/restoreprocedure.Thesoftwarenvironmentmustbethatdefined
inChapter5.Theearliestversionsofrelevantsoftwareproductswhichwill support
CAFSworkingareVME8.0I,DDS.65°,QUERYMASTER.2IOandIDMSX.35°.
Recommended considerations-general
Thesechangesarenotmandatoryandaresuggestedin thecauseof improvingthe
performanceorapplicabilityofCAPS.
A filewhichisfragmentedintoanumberof fileextentshouldbemappedintoas
fewextentsaspossible,asCAFSsearchesareinterruptedby fragmentation.Disc
volumeswithfaultytracksmayincreasethenumberof fileextents.Obviously,discs
with no faultytracksarepreferred.If therearefaultytracks,theseshouldbe
markedasusedratherthanreplacedbyalternativetracks.
DatanotsearchedbyCAFSshouldbeallocatedtononcAFs-capablediscchannels
as far as therequirementso balancethesystemloadacrosschannelsallow.In
particular,cAFS-searchablefil sandhighhit-ratefilesshouldnotbemixedon the
samedisc.
For dual accessdiscdrives,with CAFSavailableonly on oneroute,the first
attemptedCAFSreadto a filewill automaticallycauseanattemptedchangeto the
CAFSsupportedroute.Onsuper-dualsystemsthiswillnotcauseaproblem,asCAFS
requestswillberoutedviathenodewiththeCAFSdisccontroller.All otherrequests
will taketheshortestavailableroutefrom theprocessingnodein whichthey
originate. -
Onothersystems,however,therecouldbeaproblem.If thediscloadisbalanced
acrosscontrollersat thestartof theday,anyCAFSrequeststo filesona non-cAPS
primaryroutewill causethatrouteto bechanged.In anextremecase,thiscould
leadtoallthediscsbeingaccessedthroughtheCAFScontroller,whilstthenon-CAFS
controllerisidle.
Recommended considerations-ISAM systems
A CAFSsearchonthemainbodyof anISAMfilewill besupplementedbya separate
searchoneachrequiredblockoftheoverflowarea.Thisislessefficientthanasingle
CAFSsearchon thesamenumberof blocksas it increasestheoCPresourceand
elapsedtimerequired.
CAFSsearchingisthereforeareasonforreducingthepercentageofrecordsin the
overflowarea.This canbedoneby reorganisingthefilemorefrequentlyand/or
loweringthepackingdensity.
Recommendedconsiderations-IDMSX systems
CAPScomplementsheaccessmethodsdefinedbyCODASYL.Physicaldatabasedesign
is gearedtothehighvolumeuseof thedata.It is thereforepossiblethatthelower
volumeusesofthedatawouldbebetterimplementedviaCAFSaccessthanviaIDMSX
navigation.
IDMSXrecordsofaparticulartypearetypicallylessdenselypackedinanareathan
recordsinanISAMfile.TheCAFSdatadeliveryratewillthereforebelower.However,
tomeasuretheusefulnessofCAFSintermsofitsdeliveryrateisincorrect.Thisshould
bemeasuredintermsofthereductioninelapsedtimeforaqueryandintermsofthe
reductionin resourcerequirementonoCPanddiscchannels.
Thesepointscoverthedecisionto CAFSsearchtheIDMSXdatabase,duplexing,
relocated/fragmentedr cords,theAREA-to-channelmapping,databaseprocedures
andIDMsx-restructure.
In-situenquiry
If CAFSisto beusedtosearchanIDMSXarea,thepageof thatareamustbeheldin
searchableformat.Conversionof existingdatabasesi a linearone-offprocessbut
thereis a continuingrun-timeoverheadfor non-cAFSIDMSXprocessing.
Databasepagesareconvertedbetweentheold'non-cAFs'andt4enew'SEARCHABLE'
formatseverytimetheymovebetweendiscandstore.If thereare'R'recordsonthe
page,thecostsin machineinstructionsare:
40 + 30RPLIfor readingthepage; 4° + 40RPLIfor writing
To putthesefiguresintocontext,the'average'IDMSXDMLstatementusessome1000
PLI in IDMsx.350.
Thedecisionto allowCAFSsearchingis madefor eachIDMSXarea.
A furtherconsiderationisthatCAFSsearchingisdonewitharealevelockingorwith
no locksset.Theformermaybeincompatiblewithotherusesof thedataandthe
lattermaybeunacceptable.
Thealternativesto freein-situenquiryinclude:
- snapshottingto ISAMfiles
- duplexingthedatabase
- keepinga restoredIDMSXdumponlinefor CAFSandfastrecovery
- schedulingqueriesin quiescentperiods
Duplexing
Theobviouswaytohandleanincreasedworkloadistodoublethenumberofaccess
channels.The needsof resilienceandincreasedaccessibilityaresimultaneously
servedbysitingtheAREAplexesondifferentdiscchannels.
The usefulnessof duplexingincreasesas the percentageof read-onlyactivity
increases;CAFSsearchingisaread-onlyactivityandusesonlyoneplex.Bothplexes
arein thesamepageformat,eitherSEARCHABLEor not.IDMSXnormallyflip-flops
accessesto thetwoplexesbut if a CAFSsearchis proceedingon oneplex,IDMSX
directsrequeststo theotherplex.
The systemdoes not preventCAFSsearchingproceedingon both plexes
simultaneously.Thequestiondoesarisethereforeastowhetherbothplexesshould
beonGAFs-capabledrives.If CAFSis onlyavailableon oneplex,CAFSrequestsare
queuedon thatplex,leavingthechannelopenfor non-CAFSTPaccess.
Duplexingis onlyavailablewithIDMSXasareseveralotherfacilitiesusefulin the
CAFS/QUERYMASTERcontext.Theseincludepage-extend,secondaryindexesand
multipleareasfor a singlerecord-type.
Relocatedandfragmentedrecords
Thesecannotberecognisedashit recordsin a CAFSsearch.QUERYMASTERwill either
commentwhenit istoldoftheoffendingrecordor,if astandardmodificationis
madetothesoftware,willcommentthefirsttimeit seesucharecord.
IDMSXindexrecordscanberelocatedatrun-timebuttheserecordsarenotcurrently
cAFs-searchable.Other relocatedrecordscan only be createdby IDMSX-
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RESTRUCTUREand are removedby IDMSX-REORGANISE.IDMSX.400RESTRUCTURE
availablein SY2II will avoid creatingand will removerelocatedrecords.
Fragmentedrecordscan be eitherfixed-lengthor variable-length.
Fixed-lengthrecordscanonlybefragmentedbySTOREif thereisa 'MINIMUMROOT'or
'MINIMUMFRAGMENT'clausein the IDMSXSTORAGE-SCHEMA..The fragmentationis
removedby IDMSX-REORGANISEby omitting suchclauses.
Variable:'lengthrecordsfor which 'MINIMUMROOTISRECORDLENGTH'is definedin
the STORAGE-SCHEMAwill not be fragmentedwhen first stored. They may be
fragmented if lengthened. IDMSX-REORGANISE,and at IDMSX.4o0 IDMSX-
RESTRUCTURE,will re-STOREthemand thereforeremovethe fragmentation.IDMSX
databasesshould thereforebemonitoredfor the presenceof fragmentation.
Fragmentationcanusuallybeavoidedby usingERASEandSTOREcommands,rather
than a MODIFYcommand.
AREA-to-channelmapping
Thedistributionof IDMSXAREASacrossdiscchannelsmaybeaffectedby thenew
trafficpatternon theAREASandbythedistinctionbetweencAFS-searchableAREAS
andnonCAPs-searchableAREAS.
Queriesmayusefullybesyndicatedto a numberof CAFSengines.IDMSXenables
recordsofonetypetobestoredinmultipleAREASwhichmaybeaccessedbymultiple
CAPSunits.EightCAPSenginesworkinginparallelgivealmosteightimesthesearch
speedbecausethe lightlyloadedoCP can takeeighttimesthe work without
becominga bottleneck.
EachAREAstoringthetargetrecord-typeshouldbeon itsowncAFS-capabledisc
channel.IDMSXsubschemasmustbetailoredtoeachAREAtopreventQUERYMASTER
searchingotherAREASin sequence.A QUERYMASTERAYMmustbesetup to search
eachAREA.
ThequerymustthenbesyndicatedfromafileusingsaytheVMEeventmechanism;
answersfrom each component-searchwill be consolidatedusing the event
mechanismagain.,Thisrequiresomeworkonthepartof thesystemsmanagement
andisnotanintrinsicpartof thecurrentCAFSsystem.It alsorequiresthattheuser
filehisenquiryratherthanoperateonlineandsoisperhapsrestrictedtoenquiriesof
a 'production'nature.
Syndicationisaprimeexampleofdistributedprocessing.Thequeryisdistributedto
a numberof CAFSengines.Note that requestsfor AVERAGESdo not distribute
correctlyasanAVERAGEof AVERAGESis unlikelyto becorrect.
Databaseprocedures
QUERYMASTERwill invoke'after-GET'database-proceduresin orderto enforcethe
privacyrequirementin a cAFS-independentway.
Compressedand encrypteddata cannotbe searchedby CAFS.If 'after-GET'
proceduresareusedtodecompressanddecrypthentherecordtypesarenolonger
cAFS-searchable.Other'after-GET'procedureswhichchangedataformatsmayor
maynot remainvalidin a CAPScontext.
Proceduresforprivacy,securityandauditwhichdonotchangethedataformatare
fullycompatiblewithCAFSsearching.
IDMSX-RESTRUCTURE
An IDMSX-RESTRUCTUREisa lesscomplicated task than an IDMSX-REORGANISE.With
the exceptionof recommendingthe removalof relocated/fragmentedrecords,
section6.2considersonlychangesbroughtaboutbyIDMSX-RESTRUCTURE.
Dataanddatabasestructuremaybesubtracted,addedor changed.
TheremovaloffeaturesofanIDMSXdatabaseimpliesthatexistingaffectedprograms
shouldbechangedordiscarded.Superchiefrecords,accessinfrastructure,specially
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record/setindexes,and deriveddataareall candidatesfor removal.This will
particularlybethecaseif thedatabasedesignwascomprehensivelyenthusiastic
ratherthanbasicandprototype.
A skeletaldatabasedesignservingonlybasicrequirementscanbeenhancedto
facilitatebothQUERYMASTERandCAFS.QUERYMASTERis helpedbythepresenceof
recordindexesandbyOWNER-pointers.CAFSishelpedif thenumberofrecord-types
requiredfor aquerycanbereducedbybyduplicatingthedata.Thislasttechnique
mustbeusedwithcareandis discussedbelow(§6.6.2).
Recommendedconsiderations-PDS Systems
PDSdoesnotinvokeCAFSitself.However,if thePDSdatabaseisdefinedin theData
Dictionaryit can be accessedby QUERYMASTER,whichwill invokeCAFS.This
techniquecanbeusedtocreateaQueryviewconsistingofdataheldinPDSanddata
heldin conventionalsytems.CurrentlythePDSdatadescriptionsmustbeentered
manuallyintoDDS,usingtheoutputfroma PDSRENEWsession.
OncethesedefinitionshavebeenenteredintotheDataDictionary,a Queryview
may be definedfor the PDSdatabasein the usualway.This will enablethe
Queryviewstobesetupforthedatabase,andconsequentlyCAFSusagedirectlyonit.
In thesameway,RCIandCAFSmaybeusedon thedatabasefor usewithother
systems,usingCOBOL.
If thisapproachisto succeed,a PDSDatabaseControllermustbeappointedto
ensuretheconsistencyofdataontheDataDictionary.PDSdatabasescanbehighly
variable,withnewtablesdefinedandoldtablesdeletedwithoutreferencetotheDDS.
Thereisclearlyaneedfor softwarewhichwillensureconsistencyofDDSandPDSif
theuseof CAFSonPDSis to becomewidespread.
The evolution of existing systems
Existingdatasystemsaredevelopedby theadditionof newdataandnewdata
subjectareas.QUERYMASTERcontributesto easierdevelopmentby removingthe
distinctionbetweenIDMSXandISAMhelddata.QUERYMASTERandRCIcanaccessboth
IDMSXandISAMfileswithinasinglequeryview.Thevalue-basedsetmechanismcan
beusedto linkdatafrommanydifferentdatabasesandfiles.Extensionstoexisting
IDMsx-basedsystemsmaythereforebeprototyped,initiallyby usingISAM.
Themostsignificantnewdata-typeistext.CAFS,potentially,offersanevengreater
performanceboostin thiscontexthanit doesfor conventionaldata.
Future systems-general
FuturesystemsanddatafilesshouldbedesignedwithCAFSusageinmindif CAFSis
consideredto be an effectivemethodof implementingspecificbusiness
requirements.Before valuatingthedesignimplicationsofCAFSin futuresystems
developmentit isusefultoclassifysystemsasfollowsin ordertoassessthelikely
usefulnessof CAFS.
BatchSystemsTheserequiresignificantdatasearchingfor non-keyitems.
High VolumeTPsystemsCAFSisunlikelytobeusefulasaccessisprobablybypre-
definedkeys.Theveryhighvolumeofoperationaltransactionsmaywelloverwhelm
a batteryof CAFSenginesif suchkeysarenotimplemented.
Low VolumeOnlineSystemsCAFSisverylikelytobeofsignificantbenefitforthese
typesof systems.
OfficeandTextSystems In thefutureCAFSis likelyto beof usein thesetypesof
systems.
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In additiontwofurthersystemsimplicationsof CAPSneedto beconsideredwhen
designingnewsystems.ThefirstisthatCAPSmaymovemoresystemsfrombatchto
TPenvironments.Thisis likelyfor someadhocmanagement.informationsystems.
ThesecondisthatCAPSwillgivetheopportunitytodevelopsomenewsystems(e.g.
textsystems)thatpreviouslywouldnothavebeeneithercosteffectiveor timely.
Future ISAM systems
CAPSshouldproveespeciallyusefulfor developingsystemsaroundlargevolume
ISAMfiles.Althoughthesefilesshouldsupportlarge-volume,pre-defined,regular
enquiries,identifiedduringtheanalysisphaseof a project,therewill be many
managementinformationrequestswhichwould be suitedto the useof CAPS
processing.Obviouslyif searchcriteriacanbesatisfiedviaprimaryor secondary
keysthenCAPSshouldnotbeused.
Unlike IDMSXrecords,ISAMrecordscannotbt\fragmented,and filescan be
searchedbyprimaryoralternate,keys.CAPSsearchescanberestrictedtoapartofthe
filebyusingtheprimarykey. .
Prime-key optimisation
As statedabove,theprime-keyservestwopurposes.It traditionallyprovidesfast
accesstosp~ificrecords.Secondly,it isusedif possibleto limittheextentofaCAPS
search.TIlls secondpurposemayweighin thedesignof theprimarykeyformat.
For efficient'focussing'of CAPSsearchesit is advisableto usea primarykey
sequencewhichensuresthatrecordswhichwill berequiredtogetherareasfar as
possible,storedtogether.Suchasequencemakesuseof a 'clustering'key.In sucha
casethe'record-identifying'keywillprobablyhaveto beusedasanalternatekey.
Variable-length records
CAPSwillalwaysbeabletoperformsearchesonthefixed-lengthpartof thedataas
theserecordsareneverfragmentedin ISAM-files.However,severalcaveatsstill
remainwithrespecto variable-lengthrecords.
Lengtheningrecordsmaywellhaveasevereffectontheamountofoverflowin the
fileandslowdo~ theCAPSsearch.
QUERYMASTERdoesnotusetheCAFScountinghardwarewhencountingvariable-
lengthrecords.
QUERYMASTERis ableto searchvariablelengthrecordscontainingfieldsof the
followingtypesonly:
- a singlevariablelengthcharacterfield;
- avariablelengtharrayconsistingofavariablenumberofrepeatsofasingle,
fixedlength,field;
- a fieldcontainingtextin self-identifyingformat.
Future IDMSX Systems
TheIDMSXdesignprocessisaffectedbytheavailabilityofCAPS,bytheavailabilityof
ApplicationMaster,Reportmaster,QUERYMASTER,RCI and alsoby theneedto
reorganisethedatabasefromtimetotime.As thesoftwareimprovesin itsabilityto
handle IDMSXdatabases,its effecton the designprocessshould diminish.
Nevertheless,therewill for sometimepresumablybesomeresidualsetof IDMSX
featureswhoseexploitationcanreducetheapplicabilityof otherproducts.
Therearecertainrestrictionstobenotedwhendesigningadatabaseforusewith
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CAFS.Compressedandencryptedfields,andfragmentedandre-locatedrecords
cannotbehandledbyCAFS.Suchrecordsareignored,withCAFSreportingthatithas
mettherecord.
The topicalgoalsof informationsystemsand therecentavailabilityof new
productiontoolsarechangingtheobjectivesofthedesignprocess.Simplerdatabase
designsarelikelyto servemanyof thesenewobjectives.
Analysis and logical design implications
IDMSXsupportspre-definedregularenquiries,identifieduringtheanalysisphaseof
a project.Thesearethenexpeditedby thedatabasedesign.One of themajor
limitationsofthisapproachin thepasthasbeentheinabilityto predictenquiriesof
anunspecifiedandadhocnature.Thisaspecthastraditionallyeithertakenupmuch
analysistimeorhasbeenignored. .
In anticipatingtheuseof CAFS/QUERYMASTER,the analysisphaseneedonly
considerthe main businessprocessesin detail.The managementinformation
questionsneednotbedeterminedin advance.However,in orderto achievethis
situation,thereareseveralfactorswhichmustbeconsidereduringanalysisand
design. .
In principledataanalysisanddatadesignshouldbesimplified,since,althoughthe
samedataisinvolved,fewerprocessesneedtobeconsidered.Thisshouldleadtothe
situationwherethe logicalschemadesignwill closelymirror theentitymodel
producedduringdataanalysis.Thisshouldresultin fewerrecordandset-types.
In mostdatabasesystems,theimplementedschemacontainsrecord-typesand
setsthatdonotrepresententitiesandrelationshipsinthedatamodelor in thereal
world.Typicalreasonsfor thisare:
- theneedto accessdataby multiplekeys;
- theneedfor data-subsettotalsoftencausingmaintenanceproblems;
- theneedto shortensearch-pathsthroughlargeunsortedsets;
- theneedto holdsuperchiefrecordsasaccesspoints.
CAFSislikelytoremovetheneedforsomeof thesextrarecord-typesasit effectively
replacesIDMSXnavigationbysearching.CAFSreturnsubschemarecordsratherthan
schemarecords,thuseliminatingunwanted ataandreducingoCPtime.
In atraditionaldatabasedesign,severalset-typesareoftenimplementedpurelyto
satisfylow-volume,adhocenquiries.Again,CAFSmayeliminatetheneedfor them
by substitutingfor IDMSXnavigation.
By simplifyingIDMSXdatastructures,the read-onlyCAFSunit thuscuriously
contributesto performanceontheupdateside.
Physical-database design implications
Physicalclustering
CAFSsearchesrecordsofonerecord-type.ThesewillbestoredinoneIDMSXareaand
possiblyseveralIDMSXareas.Withinanarea,recordswill residein a specificpage
r~nge,if thisis defined,andin thesecondaryoverflowspace.
CAFSsearchescanbelimitedto lessthana full areaif pagerangesandoverflow
areasareconsciouslydefinedratherthanbydefault.Morethoughtshouldbegiven
to thesegregationof differentypesof datawhichneednotbeclusteredtogether.
An archivepolicyseparating'historical'from 'live' datacontributesto the
reductionof area,pagerangeandCAFSsearchsizes.Similarly,thesplittingof one
record-typeinto'heavilyused'and'lightlyused'datacanreducesearchingtimes.
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1)ata-clustering
Thetraditionalaimofclusteringhasbeentominimisethenumberofphysicalpage
transfersduringIDMSXdatabaseprocessingby, for example,ensuringthatorder
detailrecordsareheldon thesamepageastheirorderheaderecord.
If CAPSisusedtosearchtheorderheaderecordsinsuchadatabasetheefficiency
ofthesearchwillbelowbecauseomuchtimeisspentscanningthemorenumerous,
interspersedorderdetailrecordswhichareheldonthesamepages.
Theremaybeacase,therefore,forchangingtheattitudetoclustering.If theorder
headerrecordsareclusteredinanareaoftheirown,CAPSsearchesofthemwillbe
muchmoreefficient.Suchagainmustbeweighedagainstthelossofefficiencyin
IDMSXprocessingoforderinformation.
1)ata-duplication
Databaseswereadoptedamongotherreasonsto enableconsistent,topicaland
trustworthydatatobeheldonfile.Thetypicalphysicalduplicationofdatainmany
'conventional'fileshad previouslycontributedin largemeasuretowardsthe
removalof thesethreekeydataproperties.
It is thought,therefore,thattheobjectiveof databasestorageistoeliminatethe
physicalduplicationof data.It isnot.Theobjectivewas,andis,toguarantee,orat
leastexpedite,theintegrityof thedata.
Third normalformanalysisof thedataremovesanyunnecessarilyduplicated
data.Curiouslythough,therelationalmodelreliesontheduplicationofkeydatato
relatedatain onetablewithdatain another.
Databasesarenot,in practice,implementedatthephysicalevelin strictthird
normalform.PerformanceconsiderationsdictateotherwiseandCAPSmaysuggest
furtherdeparturefromTNF.
CAPSperformselectiononphysicalratherthanvirtualrecords.Thereistherefore
someadvantageto begainedbypropagatingidentifyingindexes,alternativekeys
andotherimportantdatadownIDMSXhierarchies.
Thisdataislikelytobestaticorslow-movingbutclearlytheintegrityofthedatais
threatened.Strictcontrolmustbeexercisedoverprogramswhichchangephysically
duplicated ataasthereis no built-inIDMSXmechanismfor 'simultaneously'and
automaticallychangingphysicalcopiesofadataiteminamannertransparenttothe
programmer.
ControlsprovidedbyDDSandthesubschemamechanism ustbeusedfully.
1)erived1)ata
Deriveddata,suchascounts,totalsandaverages,canbederivedeitherin lineoron
demand.CAPSmaywellenablethelattermethodto replacetheformer.
CAPScanalsobeusedeffectivelyforintegritycheckingandauditingthedatabase,
again removingthe numberof functionswhich need to be designedand
programmedintothecoresystem.
Implications of CAFS on locking
CAPSnotonlydoesnolocking,butactuallyignoresanyexistingpagelocks.Thiscan
leadtothesituationwherebydatamaybeout-of-dateorlogicallyinconsistent,if the
databaseisin theprocessofbeingupdatedby,say,aTPsystem.Thisobviouslydoes
notapplyin aread-onlyservice.Othermethodsof overcomingthisareeithertouse
extractfilesfor TPscansor to duplexthedata.
The problemmaybemadelessacuteif theCAFSsearchfragmentsize,i.e. the
numberof trackspersearch,is reducedfromitsdefaultof 10.Eachcasemustbe
lookedat individually,buttheproblemsmustbebornein mind.Thesituationis
slightlydifferentontheSeries39machines.Here,CAFSsearchesareinterruptable,by
assigningpriorities;thefragmentsizethereforebecomesirrelevant.
6.7
6.7.1
Text systems
ManyDPapplicationsarecharacterisedbythepresenceofsimpletext,thoughthisis
not alwaysapparent.Such informationas productdescriptions,namesand
addresses,deliveryinstructions,incidentreportsandso forth areoftensimply
taggedontoaconventionalfixed-formatrecord.BecauseofthelimitationsofCOBOL
andsimilarlanguages,uchdataremainsessentiallypassive:it is carriedaround
withtherecordduringprocessing,andmaybedisplayedor retrievedwithit,butit
cannotactuallybeprocesseditselfin anydetail.
With CAFS-ISP,however,everyword within suchfragmentsof textcan be
distinguishedandsearchedfor,sothatthecontentofthetextbecomesmeaningfulto
theapplicationaswellasto theenduser.
To usethisfacility,thetextmustbestoredin a specialformat,knownasSelf
IdentifyingFormat(SIP)or'signalledtext'.Datatobestoredastextmusttherefore
beconvertedbeforeit iswrittentodisc,andconvertedbacktolegibleformatwhenit
isdisplayedorprintedout.Theconversionprocessis,however,usuallyinvisibleto
theenduser.Therearetwocommonly-usedformsof SIP,knownas 'single'and
'multiple',of whichQUERYMASTERandRCIcanprocessonlytheformer.
QU ERYMASTER and RCI text facilities
QUERYMASTERcanprocesstextitemswrittenin 'single'SIFformonly.Eachsuchitem
containsa variablenumberof tokens(stringssuchas wordsor punctuation
sequences),eachofwhichisprefixedbyapairof identifierbytesandasinglelength
byte.It isconventionaltouseodd-numberedi entifiersforpunctuationsequences.
TokenswithseveraldifferentidentifiersmaybeusedwithinoneSIPitem.
In a comprehensivelycodednameand addressrecord,onemightuse the
followingidentifiers:24forInitials,28forTitle,32forSurname,4°forAddressand
48for Postcode.Thustheaddress
Prof. J. W. Branestawm,
ExcelsiorHouse,
292-298AnglepoiseWay,
Chorley CHI 4NQ
wouldthenbestoredasa bytestringof thefollowingform:
284 Prof 241J 241W 3210Branestawm331 ,
409 Excelsior405House41 1 ,
407 292-29840 10Anglepoise403 Way 331,
407 Chorley483CHI 4834NQ
Text storedin this formatevidentlyrequiressomeextrastoragespace;the
overheadis not howeveras greatas it may appear,giventhat punctuation
sequencesconsistingof singleblanks(byfar themostcommoncasein running
text)areremovedentirelyfromsingleSIPrecords.Whentextis not storedin SIF
form,it isusuallyheldin fixedformatfieldswithmanytrailingblanks,thestorage
overheadsof whichcanbeequallysignificant.
Two routinesareavailablewithQUERYMASTERto convertrecordsintosingleSIF
format.The first,MOVETOCAFSoperatesonetokenat a time,whilethesecond
(TEXTLEGIBLETOCAFS)operateson a stringof text,whichis dividedintotokens
usinga user-suppliedlist of separatingcharacters.In bothcases,theusermust
specifytheidentifierto be usedfor the resultingSIP.The routinesrequirethe
abilitytopassparameters'ByValue'whichmakesthemdifficulttouseotherthan
fromwithina COBOLprogram.WhenSIFrecordsarerecoveredbyQUERYMASTER,
conversionbackinto legibleformatis carriedoutautomatically.
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A recordsuchastheaboveexamplewouldbedocumentedin DDSasfollows:
RECORD PERSON
*Sl'RUCTURE ITEM PERS-KEY
ITEM SIF-LENGTH
I~M SIF-TEXT OCCURS 1 TO 512
DEPENDING ON SIF-LENGTH
*SECTION FREE-TEXT
REDEFINES SIF-TEXT
SECTION FREE-TEXT
*TEXT-STRUCTURE ,ITEM NAME-TITLE
ITEM NAME-INITIALS
ITEM NAME-SURNAME
ITEM ADDRESS
ITEM POST-CODE
IDENTIFIER 28
IDENTIFIER 24
IDENTIFIER 32
IDENTIFIER 40
IDENTIFIER 48
ITEM SIF-TEXT
*PICTURE X
ITEM NAME-TITLE
*TYPE TEXT
*PICTUREx(4)
Similardeclarationsareneededfor all theitemsin theTEXT-STRUCTUREpropertyof
theFREE-TEXTsection:the lengthspecifiedby their *PICTUREpropertyis of course
arbitrary,butthe*TYPEpropertyismandatory.In thisexample,anOCCURSclauseis
usedto definethe maximumsize of the free text portion of each record.
Alternatively,if therecordscontainedonlyfixed-lengthitemsforeaseofprocessing
thentheSIF-TEXTshouldbefilledoutto themaximumwithLOW-VALUES(xoo).In
eithercaseonly theusedportionwill bedisplayedby QUERYMASTER.Oncethis
definitionhasbeencompletedandcompiledintoaqueryview,theusermayusethe
powerofCAPStosearchforindividualwordsof aspecificategoryanywherewithin
thetextfieldsoftheserecords.Forexample,tofindfulldetailsofpeoplewithinitials
'J', whoseaddresscontainstheword'House'anywhere,theusertypes:
LIST FREE-TEXT-BUFFER WHERE ADDRESS EQ 'HOUSE'
AND INITIALS EQ 'J'
As indicatedhere, 'EQ' means 'containsany word equal to'. Similarly,
'STARTSWITH'whenappliedto a SIFitemmeans'containsanywordstartingwith'.
'CONTAINS'whenappliedto SIFitemsmeans'containsanywordwhichcontains'
andis notCAPS-supported.
Advanced text facilities
A numberof moresophisticatedtextprocessingfacilitiesareavailableonly by
meansoftheDCIproduct,whichprovidesprogrammerswithallthefacilitiesof the
hardware.Of importancein textprocessingarethesupportofferedby DCIfor
multipleformatSIF,maskedSIFidentifiersandtrailers.
MultipleFormatSIF
The secondtypeof SIFmentionedabove,'multiple'SIF,is moreappropriateto
applicationsin whichlargeamountsof freetext,mostlyof thesamecategory,are
to besearchedfor individualwords.Oneobviousapplicationareaisthatof office
automationanddocumentretrieval.
In multipleformatSIF,twolevelsof structuraldescriptionarepossible.At the
higherlevel,a bodyof textmaybedividedinto largeitemssuchasparagraphsor
sentences,taggedwithan identifierbytepair anda lengthbytepair, in thesame
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wayas'single'SIPitems.At thelowerlevel,theindividualtokenswithin'multiple'
SIPitemsaretaggedonlywiththeirlengths.Thus,thesentence'Thecatsaton the
mat.'mightbestoredinmultipleSIPas'24253The3cat3sat2on3the3matI.'
Sincethelengthprefixfor eachtokeneffectivelyreplacesthespacecharacter
whichwouldotherwisebethere,thestorageoverheadsof storingtextin multiple
SIFformataremuchlessthanfor singleformat;in thiscase,theoverheadis four
bytesper sentence.(Unfortunately,the only routinecurrentlyprovidedfor
conversionintomultipleformatSIPdoesnotoptimiseits~seof storagespaceto
quitethisextent.)
The DCIpackageincludesroutinesfor conversionbetweenlegibletextand
eithersingleor multipleformatSIP.Theseroutinesareeasierto usethanthose
providedwith QUERYMASTER,and are usablefrom any high level language,
includingSCL,butdonotallowtheuserto re-definethecharacterswhicharetobe
treatedaspunctuationwithintext.
MaskedIdentifiers
Thechoiceofidentifiervaluescanbeofgreatimportanceindeterminingtherangeof
possibleenquiries.It is oftenthe casethat recordscontainitemswhichmay
sometimesbe searchedseparatelyand sometimesas membersof a group of
associateditems.For example,a fileof addressesmightholda mixtureof current
addressesandpreviousorassociatedaddresses.If thesearegivenidentifiersdiffering
only in theirleastsignificantbits,it becomespossibleto performsearchesfor
addresseseitherofaspecifiedtypeorofanytype,byapplyingasuitablebitmaskto
thevaluesof thedifferentidentifiersfound.
Themaskto beapplied,anda namefor theresultinggroupof identifiers,are
definedbytheDCIdatalayoutdefinitionroutines.Thisanexampleoftheflexibility
andpowerof thefacilitiesofferedbyDCIforexploitationof thecapabilitiesof the
CAFSengine.
Trailers
AnotheradvancedfacilityavailableonlythroughDCIis supportfor thatvariant
of SIPconventionsknownas'trailers'.A traileris a free-standingidentifier,with
no associatedlengthor typebytes.Its functionis to marktheendof a 'retrieval
unit'withinthetext,thatis a logicalunitsuchasaparagraph,chapteror section.
DCI routinescan be usedto programthe CAFSengineto evaluatea search
conditionthroughthewholeof anyunitidentifiedbya particulartypeof trailer,
ratherthansimplywithinonerecord,as is normallytheease.This is of great
importancein documentretrievalapplications,in whichtheconceptof a 'record'
is oftenof littleuse.A searchmaybedefinedfor targetwordsco-occurringwithin
thesamesentence,or withinthesameparagraph,andevaluationof thesearchis
deferredacrossrecordboundariesuntila trailerof theappropriatetypehasbeen
encountered.
Theonlyrestrictionsontheuseof trailerstodelimitsearchunitslargerthanthe
individualrecordare,first,thata CAFSsearchcannotbecontinuedbeyonda disc
block boundary;and secondly,that the trailer structuremust alwaysbe a
hierarchicone.For example,if trailer6 is usedfor chapter,and trailer4 for
sentence,everysentencemuststartand finish within one chapter.The first
restrictionimpliesthattheremustbea trailerat theendof eachrecord,or that
recordsmustnotspanblocks.A thirdcomplicationis thatit is notadvisableto
mixfixed-fieldtypeitemstogetherwithSIFitemscontainingtrailersin thesame
record.
Text facilities not supported
Theeaseof constructionandsheerpowerof simplecAFs-basedtextsearching
applicationsdoesnotmeanthatthesystemiscapableofeverything.Therearestill
somebasictext-searchingoperationswithwhichCAFSalonecannothelp.For
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example,CAFSoffersnowayof extractinga listof all thedifferentwordsin a text
superiortothetraditionalsoftwaretechniquesofhashingorsorting.Perhapsmore
surprisingly,CAFScannotdirectlysupportfuzzymatchesin whichit istheleft-hand
endof a wordwhichis to beignoredinsteadof theright,althoughthepossible
introductionofsuper-elasticcharacterswouldhelptoovercomethisproblem.Text
preparedusingcomplexmark-upsymbolsoraccentswhichinterruptwordscanalso
causeproblemswhensearchtermsarebeingspecified.
Anotherexampleis theinabilityof CAFSto performcontext-sensitives arches:
anyoccurrenceof a searched-forwordwill countasa hit,nomatterwhere.This
meansnot only thatsearchesfor, say,'blind'and 'Venetian'will recoverboth
'Venetianblind'and'blindVenetian',butalsothatCAFSsearchesforphrasesuchas
'thatthat'(asdistinctfrom'that'onitsown)areimpossible.However,if thecontext
of eachwordispre-defined,usingadifferentidentifierbytefor thesameword,this
maynotbea problem.
Despitetheseshortcomings,allofwhichcanbeovercomewithsufficientsoftware,
therecanbenodoubtthatthetext-searchingcapabilitiesoftheCAFS-ISPsystemoffer
DPstaffradicallynewanddramaticallyefficienttoolstomakethebestuseofmuch
datawhichhashithertobeenof limitedsignificancein theinformationprocessing
activitiesof anorganisation.
Future batchsystems
TheexperienceofoneearlyCAFSuserindesigningalargebatchsystembasedona 15
GigabyteIDMSXdatabasewhichisalsousedbYTPgivesomeindicationsoftheeffect
ofCAFSonsuchsystems. .
MostofthedataisduplexedandtheTPservicesupportsahighnumberofmainly
simpletransactions.Extensiveuseis madeof RCIandQUERYMASTERleadingto a
simplificationof thedatabasestructureandthedatamaintenanceprocesses.The
systemhasbeendesignedto minimisethe numberof I/OSin thecommonTP
transactions,andtokeepallthedataupdatedbyourtransactiononthesamepage.
This leadsto a packingdensityof 5°- 60%.
Thebatchsystemconsistsofsome60processes.Eachprocesshasbeendesigned
torunagainsta'hit'filewhichalwayscontainsthedatabasekeyoftherecordstobe
processedandsometimescontainsasmallamountof otherdata.Thehitfilesfora
givenday (notall processesare run daily)areproducedby CAFSscansof the
database.Theselectionof recordsisachievedviaRCIandtheprogramcheckseach
hitrecordtoseewhichselectioncriterionwasmetbeforewritingtotheappropriate
hit file.To reduceelapsedtimemultipleconcurrentCAFSscanscanberun.
Early indicationsarethatRCIis easyto use.Relationalviewscanbequickly
generatedbyrenaminganythingintheend-userview.Programmingbecomesimple
withtheDDSdoingallthedatadefinitionsandrelationalviews.BothRCI, suitablefor
highthroughputTPorbatchsystems,andQUERYMASTER,suitablyforadhocqueries,
accessthesamedatadefinitions.
Using RCI
RCIgivesprogramaccessto CAFScapabilitiesandhasalreadybeenexploitedby
COBOLprograms,byApplicationMasterandbyReportmaster.Morethanonesite
envisagesincorporatingsetqueryservicesin existingTP systemsand providing
ViewdataservicesusingBULLETINand CAFS.No doubt,RCIwill beaccessedvia
COBOLbyprogramswrittenin otherlanguages.RCIwill enablesearch-tasksto be
performedonlinewhichwerepreviouslynotthoughtfeasible.However,it doesnot
allowanysorting.
RCI easessystemimplementationby providing additionaldata/program
independenceandbyremovingmuchof thedrudgeryof file-handling.Thisimplies
thatexistingstaffwill codemorequicklyandlessexperiencedstaffwill beableto
writeprogramsmoreeffectively.Systemswill bemoreresiliento futurechanges.
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RCIcanbeusedforseveraldifferentreasons.It canbeusedto combinetheoutput
frommorethanonefilefordirectinputto Reportmaster.It isalsousefulasa data
protectiontool,in thattherecipientof theinformationreceivesonlytherequired
subsetof data,notall thedata,asin QUERYMASTER.
RCIisaretrievalsystemonly,butitcan,infact,beusedtoupdateasubsetofdata;
thedatabasekeyscanbereturned,usingDMLaswellasRCIin thesameprogram;
thesekeyscanthenbeusedin aCOBOLprogramfor updating.
Theimplicationsof RCIfor databasedesignseematfirstsightto beexactlythe
sameas those of QUERYMASTERand CAFSdescribed above. In fact, QUERYMASTERcan
beusedto prototypetheRCIsystem,to check,for example,thenumberof hit
records,andtheaccesspath.Thiswill enablethemostefficientmethodof logical
recordderivation.QUERYMASTERshouldbeusedasa standardchecking.procedure
for RCIprototypefor thesereasons.
Therearesomeinitialpointersto goodRCI/COBOLprogramdesign.First, the
programmustbeableto monitorandreactappropriatelyto variousstatusand
response-codesreturnedby RCI.The programis to RCIwhattheend-useris to
QUERYMASTER.
The programmershouldalsonotethatcAFS-searchesaredonewith no locks
applied.It isthereforepossibleforaconcurrentprocesstoalteroreveneraserecords
whichhavejustbeenpassedbackfromRCItotheprogram.Theprogramshouldnot
thereforeassumethatRCIreturneddatastillexistsunchanged.
In theTPcontext,a designbalancemustbestruckbetweenbuffersizessearch
limitsandtime-outtimes.An RCIsearchcannotcurrentlyberestartedafterthe
searchlimithasbeenreached,butthedefaultsearchlimitis 'ALL'.
In themultiphaseTPcontext,a performancecomparisoncanbemadebetween
twoapproachesto searching:
- performthesearchin onephaseandstoretheresultsin a hit file;
- spreadthesearchacrossphases,linkingwithSAYE/RESTOREcommands.
Thefirsttechniquewill spendlesstimeRCI-searchingandisrecommendedif thehit
fileoverheadis notconsiderable.
Using DCI
TheDirectCAFSInterface(DCI)providesaninterfacewhichcanbecalledfromany
highlevellanguagesupportingthestandardcallinterface.It supportsall theCAFS
facilitiesavailablethroughtheVMERestrictedSystemInterface(RSI).DCImaybe
usedonbothdataandtext(see§ 6.8).
At presentDCIwill only accessfreestandingfiles,subjectto the following
restrictions:
- thefilemustnotcontainspannedrecords;
- thefile must not contain non-embeddedkeys;
- IDMSXdatabasescannotbeaccessed(thisrestrictionwill beremovedin the
nextrelease-dueearlyin 1986).
Theinterfaceconsistsofabout20routineswithsimpleintegerorcharacterstring
parameters.TheinformationpassedtoanyDCIroutineis easyto readanddefine.
Any searchof a filecanbesplitup intothefollowingfourdistinctstages:
(i) openthefile;
(ii) preparethesearch;
(iii)retrievethehit records;
(iv)closethefile.
Thefollowingexample(writteninSCL)showshowthebasicsetofDCI routinescan
beusedto searcha file for all therecordscontainingthevalue'RICHARD'in a
particularfield.It usesthefivebasicDCIroutines.
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(i) Openthefile
This stageconsistsof simplyassigningthefileandcallingtheDCIroutineCAFS-
OPENwhichis usedto declarea fileto DCIandtopasscertaininformationwhich
remainsconstantduringa search.CAFS_OPENreturnsa currencywhichis usedto
identifythefileon subsequentcallsof DCIroutines.
INT CURRENCY, RECORDSIZE,DCIRESULT
(15)INTCOUNTERS
STRINGBUFFER :=FILL(40);AF(CAFSFILE,FILEl,LEVEL= C)
CAFS-OPEN(FILEl,BUFFER,RECORDSIZE,COUNTERS,CURRENCY,DCIRESULT)
(ii) Preparethesearch
The datalayoutof the file is definedin termsof binary,characterand Self-
IdentifyingFormat(SIF)fields.In thisexampleachrecordwithinthefileconsistsof
a 6-bytecharacterfieldfollowedby a 4-bytebinaryfieldanda 30-bytecharacter
field.A simplesearchis setup.
STRINGDEFINITION: = 'FIELDI 6;FIELD2 4 BINARY;FIELD3 30'
CAFS_DEFINE_DATA_LA YOUT(CURRENCY,vAL DEFINITION)
STRING CRITERIA := 'FIELDI EQ 'RICHARD' ,
STRINGNOCOUNTS := ' ,
STRINGNOFUNCTIONS := ' ,
INT NODURATION := - I
CAFS_FREPARE_SEARCH( CURRENCY, VAL CRITERIA,NOFUNCTIONS,NOCOUNTS,
NODURATION,DCIRESULT) .
(iii) Retrievethehit records
TheDCI routineCAFS_READisusedtoreadthenexthitrecordintothebufferdefined
in thecall of CAFS_OPEN.A resultcodeof 9034returnedin DCIRESULTindicatesthat
thereareno more hit records.
CAFS_READ( CURRENCY ,DCIRESUL T)
(iv) Close thefile
The fileis closedandall informationaboutit is removedfromDCI'Stables.
CAFS- CLOSE(CURRENCY ,DCIRESUL T)
ThefivebasicDCIroutinesusedin theaboveexamplecanbeusedtoperformmore
complicatedsearches.The remainingDCIroutinescanbeusedto exploitall the
facilitiesavailablefromtheCAFShardware.Theyprovidetheabilityto:
- definesubconditions;
- definefunctionsto berunon retrievedrecords;
- convertextto andfromSIF;
- checkpointandrestartsearchesacrossTPphases;
- switchon diagnostictracingfacilities.
Furtherexamplesof theuseof DCIaregivenin §S.3and§4.6-4.Somepointsof
goodprogrammingpracticearesummarisedbelow.
Standardfunctioncallsand subconditionscan be includedas initialisation
actionsoncethedatalayoutisdefined.For this,CAFS_END_INITIALISATIONand
CAFS_END_PHASEare providedso that the file is opened,the data layout,
standardfunctionsandconditionsaredefined,andtheinitialisationended.
If morethanonesearchatatimeisrequired,thenthefilemustbeopenedtwice,
withtwocurrencies,asif itweretwoseparatefiles.Thefilemustbeassignedtwo
localnamesin SCL.
CurrenciesfromDCIshouldnotbeSAVEdandREsToREdacrossmulti-phaseTP
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transactions.An AVMmustknowforwhichfileit isrestoringcurrentpositionand
useitsowncurrencyfor thatfileaccordingly.
SavingsearchpositionsinTPoverphasescanbecomplicated.Anythingdonein
initialisationcanbeassumedpermanentin eachAVM,sothisshould-includeas
muchaspossible.Foreachsubsequentphasecarefulsavingandrestoringwillbe
required.
A limitof 15elementarycomparisonscanbemadeat onetimeusingCAFS.If
logicalANDS,ORSorNOTSareused,theircombinedcomparisonscanquicklyuse
up the 15 CAPSchannels.The numberof elementarycomparisonscan be
maximisedbyusingtheCAPSQUORUMProcessor.It givesthecheapestwayof
usingextrakeychannelsto combineconditions.Usingcountsaswellaskey
channelsusesupkeychannels.
If searchsubsettingisrequiredonanISAMfilewhentheprimekeyisusedin the
condition,ANDTHENmustbeused.
CAFS search option (CSO)
CAPSSearchOption(cso)isanoptionavailablewithVMEfromSV2II onwards.Its
objectiveistoenablesomeexistingprogramstogetthebenefitof CAPSwithoutthe
needto re-writeor re-compiletheprogramsconcerned.
cso worksby initiatinga CAFSsearchfrom theSCLstatementsthat run the
program,ratherthanfromwithintheprogramitself.Theprogramthuscontinuesto
operateasthoughit wasreadingthewholefile,whenin factit onlyseeshitrecords.
For example,supposea programISSUEDEMANDprocessesa file MYMASTER
containingrecordsof severaldifferentypes,eachstartingwitha four-character
field,TYPE.Theprogramis onlyinterestedin recordswhere:
TYPE =4 and AMOUNT_OWING~300,000.00
The following SCLbooststheperformanceof ISSUEDEMAND:
ASSIGN_FILE (MYMASTER,MAINFILE,LEVEL =C)
STCC (LNAME =MAlNFILE,
ITEMS =TYPE(1:4)& AMOUNT_OWING(9:9), -
CONDITION = '(TYPE EQ 4) AND (AMOUNT_OWING GE 300000)')
ISSUEDEMAND
ISSUEDEMANDcontinuesto evaluatereturnedrecordsasnormallybecauseit has
notbeenchangedin anyway.It findsthateachrecordis ahitandthatthefile
appearsto be only0.001%or whateverof its previous ize.The program
completesitstaskagreatdealsoonerthanbefore.
To beabletotakeadvantageofcsoaprogram ustconformtothefollowing
rules:
- It mustreada fileseriallyandprocesselectively.A programwhich
processesveryrecordwillnotworkfasterbecauseofcso.
- TheinputfilemustbeeitherserialorISAM.
- As issued,csocanonlybeusedwithprogramsusingtheCOBOLruntime
librarytoaccessafile.
- Theprogrammaywritetootherfiles,butmustnottrytowriteprocessed
recordsbacktothefilefromwhichtheyhavebeenextractedbyCAFS.
- Theselectionofrecordsmustbeachievablebycomparingdatafieldswith
externalparametervalues,notonthecomparisonofdifferentdatafields
withinthesamerecord.For example,in a salesledgerapplicationcso
couldextractall accountswhichhavea balanceof morethan£10,000
outstandingfor morethansixweeks,butit couldnotextractaccounts
wherethebalanceoutstandingexceedsthecreditlimit.
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Not all thedatatypeswhichcan be searchedby CAFSmaybe usedas cso
parameters.Therestrictionis to simpleintegersandcharacterstrings.
The extentof thebenefitof cso dependson thehit rate,or ratio of records
processedto recordsread. The lower the hit rate the greaterthe benefit.
Experimentsuggesthatup to about30%hits a progrflmwill run fasterin
elapsedtimeandwilluselessoCP power.From30-70%it willstilluselessoCP
but mayactuallytakelongerin elapsedtime.Above70%hit ratethereis nO
benefitin eitheroCPloador elapsedtime.
coo is sucha simplemechanismthat thereis no needto conductdetailed
theoreticalevaluationsto decidewhichprogramscanbeimproved.It is easierto
try it on candidateprograms,retainingit whereversignificantbenefitaccrues.
7.1
7 CAFS andthe End User
TheintroductionofCAFStoasitecanhaveconsiderableeffectsonitsendusers.On
thesurfacethebenefitisthefasteraccessofdata.However,theimplicationsof this
canbefarreachingandcanresultin theenduserbecomingnotonlylessdependent
ontheDPdepartmentbutalsooneofitsmostvaluableadditionalresources.Theend
user'sownadhocenquiriesoftenhighlightdatainconsistenciesandbringmore
constructiveideasto thesystemdesignprocess.Theusersmostdirectinterfaceto
CAFSisviaQUERYMASTER.However,benefitswillalsobederivedfromtheuseofRCI,
csoandDCI.
CAFS/QU ERYMASTER
QUERYMASTERistheuser'sinterfacetoCAFS.Itslanguageispowerfulyeteasytouse.
QUERYMASTERinterrogatesdataheldonmainframeISAMfilesor IDMSXdatabases.
WithoutCAFS,QUERYMASTERcanbeslowtosearchthroughlargevolumesof data.
CAFSmakesQUERYMASTERamorepracticalpropositionforthistypeofenquiry.The
rawpowerofCAFSdrasticallyreducesthetimetakentoenquireonthedata.Theend
usercanthenbrowsethroughlargevolumesofdatarefininghisenquiriesaccording
to theresultshegetsfromearlierenquiries.
Thisimmediacymeansthedatainthemainframebecomesmoreaccessibletothe
user.He thinks'of thedataasbeinghis,insteadof being'lockedaway'in theDP
departmentandinaccessibletohim.Hehasmorefactsathisfingertipstoenablehim
todohisjob.Consequently,theenduserfeelshehasmorecontroloverhisdata.He
no longerhasto ask theDPdepartmentwheneverhewantsinformation.This
independencegiveshimmoreresponsibilityandjob satisfaction.
Theaccessibilityof thedatamakesinconsistenciesmoreapparent.As a general
rulein conventionalsystemsthesourcedatawasoftenconverted,summarisedand
printedbeforetheusersawit. Theabilityto searchlargevolumesof datain an
acceptablengthoftimemeansthatit isnolongernecessarytosummarisethedata.
Any datainconsistenciesarethereforehighlightedwhenit is subjectedto close
scrutinybya QUERYMASTERenduser.
The userfindshimselfcapableof makingenquiriesthathewouldneverhave
consideredmakingbefore.Thesearetypicallythetypeof enquirieswhichwould
haveinvolvedtheDPdepartmentinwritinganadhocprogramandthereforewould
probablynothavebeencostjustifiablewithintherequiredtimescale.
Theusercanbecomemoreinvolvedatthesystemdevelopments age.By using
QUERYMASTERontestdataaheadofthesystemimplementationstage,enquiriescan
beplannedin advance.Usersoftenfindit difficultoappreciatethepotentialuseof
datauntiltheycanseeitphysicallyonascreen.Therefore,theearliertheusercanget
thisthoughtprocessgoing,thegreaterthechanceof a successfullyimplemented
system.BecauseQUERYMASTERiseasytouse,automaticallynavigatingthedatabase
orISAMfilerelationships,theuserneednotbeinvolvedinthetechnicaldetailofhow
or wherehis datais stored.Userscovera broadspectrumof jobsandlevelsof
responsibility,varyingfromprofessionalstaffsuchasaccountants,engineers,office
managerslibrariansto clericalstaff,storemenetc.
TheuserswhogainmostbenefitfromQUERYMASTER/CAFSwillbethosewhocan
bestunderstandthedataandcanthereforemakethemostusefulenquiries.It ismost
importanthatstaffarenotonlytrainedin theQUERYMASTERlanguage,butalsoin
thecontentsandmeaningof theirdata.
At its simplesta Queryviewmaycontaina singleISAMrecordtype.This is a
relativelysimpleconceptforausertounderstand.Obviouslythemorecomplicated
thedatastructureintheQueryviewthemorehelptheuserwillneed.Structuringan
enquirytomakethefastestsearchofanIDMSXdatabasemadeupofmanysetscanbe
anuphilltaskfor someendusers,andit is probablybestto designsimpleIDMSX
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structuresandduplicatedatawithinsetsin ordertomakethemostof CAFS/QUERY-
MASTER. .
It is also importantto ensurethatthe u,sergetsadequatetrainingin basic
computerconceptsin orderto getthemostoutof thesoftwareandhardware.
Most DPdepartmentsseemto havesetup theirowntraini,ngschemesfor non-
computerusers.Someoptfordaylongseminarsfor severaluserswhileothersites
usetwoor threeshorttrainingsessionsof aboutanhourona oneto onebasis.
CAFS/QUERYMASTER training
OncetheuserhasunderstoodthebasicsofQUERYMASTERhewillneedtoknowhow
to phrasehisenquiryto makethebestuseof CAFS.Sometypicalpitfallsare:
- 'CONTAINS'in anenquirywill notuseCAFS;
- complicatedenquirieswhichuseupmorethan16CAFSkeychannelswillnot
invokeCAPS
- QUERYMASTERwillalwaystrytouseISAMfileindexedsearchesorIDMSXCALC
key$.beforeusingCAFS;
- theuseralsoneedstobeawarethatdifferentnavigationcanbeobtainedby
differentlyphrasedenquiries-thusgivingdifferentresults;
- useof 'STARTING'forcesQUERYMASTERtouseacertainaccesspathandhence
mayor maynotmakeuseof CAFS.
Data training
It is mostimportanthat theuseris providedwith enoughtrainingand
documentationtointerpretresultscorrectly.For example,
- Does a certainamountfield includean oncostamountor is this held
separatelyin therecord?
- To whatperioddoesthedatarelate-thiscurrentfinancialyear?
Theuserwhodoesnotfullyunderstandthedatais innopositiontomakedecisions
basedon hisenquiries.
Computer concepts training
Oncetheenduserhasexperienceofthispowerfultool,thereissometimesatendency
toassumethatCAFSshouldsolveeveryproblem,whichmayleadhimtomisuseor
misunderstandthecomputersystem,to hisowndetriment.He may,for example,
assumethatbecauseaserialsearchthroughanISAMfileis reducedto I/60thof the
time,thesamewill applyto thesortphaseandtheprintingphase.
Basiccomputerconceptsuchasdisccontentionshouldalsobepointedout:if the
staffof onedepartmenthaveaccessto severalvideos,speedof accesswill sufferif
theyareall loggedinto thesamequeryviewmakingenquirieson thesamefiles
concurrently.
User support
Evenwhentheuserisfullytrainedhewillneedadequatesupport.TheCAFS/QUERY-
MASTERsystemswill becomejust ascriticalasa TPsystemandthereforewithout
trainingandsupportheuserwill beno betteroff thanwithanoldbatchsystem
wherethedatais 'lockedaway'withintheDPdepartment.
7.6 CAFSjCSQ, RCI, DCI
WhereasQUERYMASTERis the'usersinterfaceto CAPS,CSO,RCIandDCIaretheDP
departmentsinterface. . {
cso will invokeCAFSon ISAMfiles.No programamendmentsare required
thereforexistingsystemscanbemodifiedeasilyto makeuseof CAPS.
TypicalsituationswheretheendusermayseeabenefitareoldTPsystemswitha
largevolumeofend-of-dayprocessing.Thetimeforthisend-of-dayprocessingmay
bereducedleadingto extendedhoursfor theTPservice.
Similarly,Reportmasterprogramswhichpreviously,ranasa batchjob couldbe
initiatedby theuserasa MACjob withtheoutputcomingbackto hisscreen.
RCIwill invokeCAPSonISAMor JDMSXfiles.
RCI also has the benefitof reducingthe complexityof programming-thus
reducingdevelopmenttimescales.ByinterfacingRCItoaTPservice,it is feasibleto
makeinvertedfilelook upsin acceptableTPresponsetimes.
DCIenablesprogramersto invokethemostadvancedCAFSfeaturesenablingthe
powerof CAPSto beexploited irectlywithina highlevelanguageprogram.The
designof reallypowerfulanduser-friendlysystemsbecomesmuchsimplerasthe
programmercanconcentrateontheenduser'srequirementsandleavethedonkey
work to CAFS. .
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8 CAFS-The CostCase
Introduction
In recentproductannouncements,for exampleSeries39, ICL'S 'CAFSwith
everything'policyhasbeenre-affirmed.Thequestion,therefore,ofwhetherthereis
a costcaSefor (or against!)purchasingCAFS-ISPhardwareis now somewhat
academic.Thosesitesconsideringupgradingon 2900serieswill nowreceivethe
DecisionSupportController(DSC)which,of course,includesa singleCAFS-ISP
moduleasstandard.However,exploitingCAPSwillcostmoney,andmanysiteswho
donothaveCAPSatpresentmaystillbeconsideringwhethertotaketheproductor
not.ThischaptereviewslikelycostsandbenefitsoffollowingtheCAFSpath,in the
followingareas:
Hardwarerequirements.
Softwarerequirements
Installationandservicedevelopment
Theend-userarea
ChargingforCAFSservices
Thechapterconcludeswitha discussionastowhethera cost/benefitanalysisis
relevantto CAFSexploitation.
Hardware requirements
Anynew2900series.orseries39machinesdeliveredwillincludeCAFSasstandard.
However,asuserupgradesmaybebeingmadefromoldhardwarebases,itwould
beprudenttolistthecurrenthardwareposition:
2900Series ('S'machinesonly)
(i) CAFSmaybefittedasafieldupgradetoaDeviceControlModule(DCM)of a
DeviceControlUnitModel2(DCU2),onanexisting2900.TwoCAPSmaybe
fittedin DCU2,oneon eachDCM.Total (list)hardwarepricesfor these
upgradesareabout£35,000(singleCAPS)and£60,000(dualCAPS).
(ii) A singleCAFS-ISPmoduleis fittedas standardto a DecisionSupport
Controller(DSC).Theunitcost,DSC+ CAPS,isabout£59,500.
A CAPSextensionmodulemaybefittedto a DSC,asa fieldupgrade,to
providea dualCAPScapability.This upgradecostsbetween£24,000and
£33,000dependingonthetypeofdiscinuse.
CAPScanonlysearchdiscsbelongingtotheICLMDSSfamily.
Series39
CAPSisfittedasstandardtothefirstcontrolleronanySeries39configuration,andis
optional on subsequentcontrollers.ICL will no doubt quotepricesfor any
configuration,butanentrylevelsystem,comprisinga singlenode4Mb. store,an
HSDCwithCAFSandtwoFDS300discsiscurrentlypricedataround£150,000.
Theabovegivesaguidetohardwarecostsfor sitesconsideringadirectupgrade
fromno CAPScapability.Many siteswill,by now,haveCAPShardware.Thenext
question,inbothcases,iswhatsoftwareisrequired,andhowmuchwillitcost.
Software requirements
The first,andmostimportantpoint,is thatCAPScanonlybeexploitedunderthe
VMEoperatingsystem(includingvME/DorVME2900variants).Theminimumrelease
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levelis SV201,butto exploitfullythelist of productsbelow,andthelatestCAFS
enhancements,youwillneedversionSV21I. SiteswhichareprimarilyDME,or DME
underCMEmayalreadybemovingtoaVMEsystem.In thiscaseitmaybemorecost-
effectivetoconsiderprovisionofCAPSservicesaspartof thesoftwareconversion.
TheproductswhichcanexploitCAPSarelistedbelow,togetherwiththeircurrent
quarterlylicencefees.The feesquotedrelateto a 2966singlemachinelicence
withoutIlnydiscount.
- interactivenquiryforconventional/IDMSx
applications... £1,011
- highlevelanguageCAFS
interface.. £2,I30
- interfacetoCAPSatthefunctional
level... £1,415
- VMEoptiontoprovidelimitedCAFSfacilities
fromSCL... £820
CAPSSEARCHOPTIONis a baseoptionon VME;theotherproductsare all VME
superstructureproducts.
In additiontothisCAFSexploitingsoftware,theDataDictionarySystem(DDS)is
requiredtodriveQUERYMASTERandRCI,andtherearevariousproductdependencies
for releaseof COBOLcompilers,IDMSXetc.
It mightbeconcludedthatgoingfroma'noCAPS'positionto provisionofa full
CAPSservicewouldbeexpensiveandinvolvealonglearningprocess.However,the
truepositionis neitherasclear-cutnor asdire.Many installationswill bein the
positionof havingsomeof thecomponents,andthedecisionto exploitCAFSwill,
morethanlikely,bedependentonexternalfactors,suchasdevelopmentresources
andend-userrequirements.Irrespectiveof suchexternalfactors,it isimportantfor
installationsconsideringCAPSservicesto beawareof theinvestmentcommitment
required.CAPSisnota smallstep,andmaycausearadicalre-thinkwithregardsto
serviceprovisionatboththeDPandend-userformations.
QUERYMASTER
RELATIONAL CAPS INTERFACE
DIRECT CAPS INTERFACE
CAPS SEARCH OPTION
Installation andservice development
Tomakethecostargumentmorecoherentthissectionwillconsiderthepositionof
a'typical'ICLsite,albeitonethathasbeenchosentoshowbothgoodandlessgood
implicationsfortheintroductionofCAPS.Thishypotheticalsiteconsistsof:
- alargesingleordual2966runningamixedworkload(batch/MAc/TP)under
VME,andpossiblyjustbeginningtoshowsignsofstrain;
- anend-userbasewithana,mountofenquiryrequirementstobesatisfied;
- an applicationmix involvingconventionalandIDMSXsystems,someold,
somenew.
It islikelythathepotentialneedtoexploitCAFSwillcome itherasaresultofend
userpressure,duetoincreasingresponsetimesonenquiryservicesanddemandfor
moreapplications,or beidentifiedby installationmanagementasa meansof
gettingmoreoutoftheexistinginvestmentwithoutmajorupgrade.
Costs
If thismythicalsiteweretopursueaCAFSpath,wherewouldcostsbeincurred?
Obviously,thedecisionto developCAFSserviceswill causework in theDP
department.A leasthefollowingwillbeinvolved:
- -training/learningforDPstaff;
- installationofthechosensoftwareproducts,andpossiblysomeupgradesto
latereleasesofexistingsoftware;.
8.4.2
- puttingsystemsonDDSif QUERYMASTERand/orRCIareto beused;
- educationofend-users.
Manyof theabovecanbeopen-ended,andmayrequiremorethana given
installationis willingtocommit.SomeCAPSservices,sayusingQUERYMASTER,can
bedevelopedcheaply,whileothersaremoreexpensive.Theonlyruleis thatthere
arenohardandfastrules.Shouldaninstallationperformaquantitativeassessment
oflikelycosts,costsofprovidingaCAPSservicemayappearhigh.It isprobablywise
to considerprovisionof CAFSserviceswithinthecontextof applicationupgrades,
wherethe'firstcost'of introductionmaybeoffsetbyobviatingtheneedfor some
developmentwork. The 'first cost'can thenbe spreadout overfutureCAPS
applications;manyCAPSusingsiteshavereportedthat the costsincurredin
extendingCAPSusearesignificantlyessthanthoseforitsfirstuse.Thiswill,tosome
extent,dependon whethera givensitecantakea medium-termviewof theCAPS
investment.
Benefits
Whatlikelybenefitswill therebefor theDPdepartment?Section8.5considersthe
end-user;butCAPSisavailabletoanyuserofthemachine,includingtheDPsection.
TrialsbyseveralsiteshaveshownthatusingCAFSreducesprocessorworkloadbyup
to 95%(or more)for theservicesexploitingCAFS.Dependingon thescaleof
implementation,thiscouldenabledefermentof otherhardwareupgradeswith
consequentsavingsin interestchargeson thecapitalinvestment.Additionally,it
maybepossibletouseCAPStoremoveapplicationbottlenecks,therebysmoothing
machineloadandallowingmoreeffectiveuseoftheexistinghardwarebase.
ProductssuchasQUERYMASTERandRCIcanleadto significantimprovementsin
applicationsdevelopment'productivity'.Althoughnot easyto measure,some
installationsarereportingsignificant(i.e.>50%)reductionsin resourcecommit-
mentwhenCAFSandcAPs-relatedsoftwareareemployed.
Another significantbenefitis thereductionof documentationnecessaryfor enquiry
systems,particularlywhereQUERYMASTERisused.
The DP sectioncanuseCAPSservicesitself.It is surprisinghow usefulQUERYMASTER
can be as a testingaid, and thepotentialityfor rapid prototyping of applications
with QUERYMASTERand RCI can be exploited.
Theremaywell be benefitsin otherareas.Sometypicalcommentsfrom sites
include:
- theend-userseesDPinabetterlight;
- theDPdepartmentkeepsupwiththelatestICLofferings;
- havinggotCAPS,it doesnotcostverymuchtokeepit andexploitit further.
Everynewapplicationsharesthestart-upcostsoverawiderarea.
To counterthisair of optimism,somesiteshavereportedthatdevelopmentof
CAPSserviceshascostthemmorethantheythoughtitwould,somereasonsbeing:
Lack of documentation/trainingfrom ICL.This is now beingaddressed,and a
specificCAPSmanualandtrainingcoursewillemergein 1985.
Lack of expertisein thefirstlinesupportprovidedby ICL.This is againbeing
addressed,but, in somecases,enterprisingusersof CAPSareoutstrippingICL'S
abilitytokeeptheirownstaffuptodate.
A slightlymorecontentious,butoftenheard,argumentagainstCAPSisthatit does
tiea siteor systemto ICLequipment.ICLwill, of course,exploitthisfor sound
businessreasons.Changeof hardwaresupplierisa big,andexpensive,investment
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decision.For someusersthedecisionasto whetherto exploitCAFSor notmay
becomepartofawiderargumentaboutthehardwarebase.Althoughit isdoubtful
whetheranysitehastriedto takeawaya CAFSserviceonceprovided,end-user
resistancemaybeconsiderable.
The end-user area
It isintheend-usera eathatmanyofthebenefitsofCAFSbecomeapparent.These
fallintotwomainareas:
- theprovisionof acceptableenquiryinterfacesonapplications,conjoined
with...
- thereal,andsignificant,reductionsinresponsetimesfordatasearches.
Bothofthesecanbetranslatedintorealcostsavings.Thereductioni unproductive
waitingtimeatterminalsenablesend-userdepartmentstobemoreproductive,and
theabilityofCAFStohandlesearchesnotpossiblewithout.itcanreducethepressure
fromend-usersfor~ystemodifications.
A cautionarynote.OnceCAFSserviceshavebeenprovidedforend-usersonsome
applications,theythemselvesdevelopa 'CAFSwitheverything'syndrome.Caref\ll
planningandcontrolofend-userrequirementscannotbeforegone.. ~ .
Charging for CAFS services
Many siteseitherchargeend-userdepartmentsdirectlyfor servicesor havean,
internalcost-recoverymechanism.Manychargingsystemsarebasedonalgorithms
usingacombinationofelapsedandoCPtime.CAFS,unfortunately,negatesthesefor
twomainreasons:
- thereductioni oCPtimeforCAFSsearches;
- thepossiblereductioni elapsedtimeasaconsequenceofreducedresponse
time.
Chargingalgorithmswillneedtobere-examined.Somesiteshavegotroundthe
problembymakingafixedchargeforprovisionofCAFSservices,andusingonly
elapsedtimeasameasurethereafter.Thishastheadvantageofdirectlyequatingthe
costsofprovidingaCAFSservicewiththerevenuegainedfromit.
An additionalproblemcanariseif disktransfersareincludedin thecharging
algorithm.At presenthereis verylittlequantitativemonitoringof CAFSaccess
withinVME,especiallyif applicationisto lDMSXsystems;itsprovisionis oneof the
enhancementsrequestedby this Working Party. Unfortunately,evenif such
measuringfacilitieswereprovidedtheywouldnot tell thecompletestory.For
example,a CAFSsearchona databasemayinvolvehighdiskaccessrates,yetwith
theCAFSsearchspeedand reducedoCP loadmaybemoreefficientin termsof
machineresourceusagethanasimilarsearchonconventionallines.
Significantuse of CAFStechniquescan thus renderchargingalgorithms
unreliable.Very few of theinstallationssurveyedhavecometo a satisfactory
solutionto theproblem,withthepossibleexceptionof the'fixedcharge'concept
mentionedabove.ThisareaofCAFSbusinessi thereforeasyetunfinished.
Conclusion
Is it possibletodefinecost/benefitcriteriaforCAFs?Theansweris, 'Yes',provided
thattheanalysisisdoneonthebasisof oneapplicationora groupof applications
whichcanbeconsideredin isolation.However,suchanapplicationmayneedCAFS
anyway,irrespectiveofcosts.
For example,in someapplicationsinvolvingheavysearchloadsCAFScanbe
consideredaspartof thefundamentalsystem,andsimplyrolledtogetheraspartof
thetotaldevelopmentinvestment.
Oneworthwhileapproachcouldbetoperforma cost/benefitanalysisonapilot
schemeprojectwhichappearsasthoughit hasa potentialfor CAFSexploitation.
Oncethishasbeendonethereturnonfurtherexploitationcouldbeevaluated.On
theotherhand,somesiteshavealreadypointedoutthatitcancostmoretoappraise
CAFSthantogoaheadandimplement.The'suckit andsee'approachmaybemost
cost-effectiveofall!
This chapteris perhapsmisnamed.'Onlyanindividualsitecanappraisea cost
casefortheirneeds.However,thecontentshavebeenbasedontherealexperiences
of CAFSusers,andindicatetheareasto consider.A finalconclusioncouldbethat
CAFShasas significantan effecton investmentdecisionsas on theapplications
whichmayexploitit.
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9 The Futureof CAFS
The working party view
Introduction
Overthepastfewmonths,theCAPSWorkingPartyhasspentsometimeinproducing
alistofenhancementsforCAPS.ThishasbeenachievedtJIToughcloseliaisonwitha
panelof expertsfromvariousareaswithinICL,who wereableto adviseon the
feasibilityof incorporatingoursuggestions.
Theinitialbasisforthislistwasthe'RecommendationsfortheFuture'chapterof
thefirstWorkingPartyReport.Someof therecommendationstherehavealready
beenactioned,othershavebeenchangedto reflectmorerecenthinkingin certain
areas.In addition,in thelightofexperiencesgainedbyusersoverthelasteighteen
monthsin theliveuseofCAPS,variousadditionalrequirementshavebeenincluded
in thecurrentlist. .
Thelistmayseemlong.Thisisnotbecausethereisgreatdissatisfaction.withCAFS
withintheWorkingParty,butbecauseweall feelthatdespitetheproduct'smerits,
continuedeffortfromICLisneededtomakeit stillbetter.Thelistshouldbeviewed,
therefore,asanattemptomakeconstructivecommentswhichwillassistIcLintheir
strategicdevelopmentof CAPS,andin theirallocationof prioritiesto thevarious
requirements.
For thepurposesof thisreport,thelisthasbeenbrokendownintothefollowing
categories:
ItemsonwhichICLhavealreadytakensomeaction.
ItemswhichICLintendto actionwithinthelifeof thecurrentCAPSengine.
ItemswhichICL haveaskedtheWorkingParty to put into priorityorder,
implementationof whichis stillunderconsideration.
ItemswhichICLhaveindicatedasbeingnotfeasiblewithinthelifeof thecurrent
CAFSengine.
Items on which ICL have already taken some action
ThefollowingspecificproblemsarealladdressedbyenhancementsinQUERYMASTER
250.
.
.
CAPS/QUERYMASTERshouldsupport SerialRECMANfiles.
QUERYMASTERshoulduseCAFSsearchingon QUERYMAsTER-producedhit files
(that is, filescreatedby MAKEor EXTENDcommands).
QUERYMASTERshould use CAFShardware facilities for counting variable-
lengthrecords.This will beincorporatedinto QUERYMASTER.250for RECMAN
files,but not for IDMSX.
The currentQUERYMASTERrecordlengthrestrictionof 4Kbytes is too small.
This will be raisedto 32Kbytesin QUERYMASTER.250.
A lotof frustrationandwastedmachinetimewouldbesavedif it were
possibleto insistthatparticularQUERYMASTERaccessescould only be made
whenCAPSis available.Also, QUERYMASTERshouldwarn theend-userif CAPS
is notbeingusedonanenquiry,sothattheend-usercanabortthequeryifhe
~owishes.QUERYMASTER.250will givea warningto usersif a serialsearchis
not goingto useCAPS,andto allow theDPdepartmento preventaccessto a
queryview if CAPSis not going to be available.
QUERYMASTERshouldallowtheend-usertoconfirmeasilythatCAPShardware
is operational. .
The QUERYMASTERlog-in proceduresaretoo lengthy.
Division is not permittedin QUERYMASTERmacros.
Restrictionson theamountof data that can be sortedshould be raised.
QUERYMASTERnamespace is insufficient for CAFS versions of some
Queryviews.
.
.
.
.
.
.
.
.
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Additionalpointsraisedby theworkingpartywhichICLhavealreadybegunto
addressare:
ICLshoulddevelopspecificdocumentationonCAFSaspartoftheirmanualrange.ICL
arecurrentlydevelopinganewTechnicalPublicationentitled'CAFSExploitation:a
UserGuide',
CAFStrainingneedstobeprovidedbyICL.A one-weekgeneralcourseonCAFSisnow
available.
ThereisinsufficientCAFSexperienceamongstICLSupportStaff.ICLisaddressingthis
problem.
Informationshouldbemadeavailableon facilitieslikelyto beofferedin future
productreleasesof CAFSandrelatedsoftware.ICLareaddressingthisproblem.
As discdrivesbecomefasterandfaster,it is importanthatCAFSkeepsonestep
ahead,sothatit is alwaysableto makebestuseof thediscspeedsavailable.
Itemswhich ICl intendto actionwithin the life of the currentCAFS
engine.
. CAFS/QUERYMASTERcancurrentlyreadPPSfiles,butonlyif dictionaryentries
for thePDSfileshavebeensetup,andQueryviewscreatedfrointhese.The
Working Party believethat ICL shouldproducea simplermethodof
achievingthis.
. Theabilityto aborta queryoughtto bemademoreflexiblewithinQUERY.
MASTER,sothatenduserscanbreakoutof aqueryatvirtuallyanytimethey
wish.
. QuickBuildcomponentsuchas ApplicationMasterand Reportmaster
shouldbeabletouseCAFStransparently.Thiscanbeachievednowonlyby
explicitlyincorporatingDCImodulesor RCI/COBOLmodulesin an AM/RM
programviatheirCOBOLinterface.
. TextandofficeproductshoulduseCAFSfor searchingtheirdata.ICLmade
referencetothisin theirStatementofDirectiononCAFSinAugust1984.It is
notclearat themomenthowor whenstepswill betakenin thisarea.
. CAFSshouldbemadeavailableanywherewithina distributednetwork.The
ICL Statementof Directionalsoreferredto this.Again,we areawaiting
furtherinformation.
. QUERYMASTERHELPfacilities houldbeimproved,andincludetheabilityto
customiseHELPscreens.
Items which the Working Party have put into priority order
PrioritieswerearrivedatbyratingeachitemasEssential,Desirable,Nice,Irrelevant
or BadIdea.Weightingswerethengivento eachof thesefivecategoriesandthe
resultswerecollated.Thegreaterthepointsscorethehigherthepriority.Asarough
guidetohowimportantweconsideredtheseitems,thefirstsevenwereconsidered
essentialbymorethana thirdof theWorkingParty.
1. Zero datesare handleddifferentlyby CAFSand non~cAFsQUERYMASTER
enqumes.
QUERYMASTERshouldbeabletoperformarithmeticonDATEandCENTURYDATE
fields.
IDMSXshoulduseCAFSfor suchDMLcommandsasFINDNEXTWITHINREALM.
QUERYMASTERshoulduseCAFSto searchalldataitemswhicharedescribedas
packed-decimalformat.
QUERYMASTERshoulduseCAFShardwarefacilitiesfor countingIDMSXrecords.
TheQUERYMASTERPRINTcommandshouldhaveparameterstoaskformultiple
copies(includingnone)ofaprintandtosaywhetherornotthesessionoutput
fileshouldbedeleted.ThePRINTconimandshouldalsoshowonthescreenhow
manyrecordshavebeenspooledfor printing.
2.
3.
4.
5.
6.
7. If QUERYMASTERmacrosneedto bechanged,theyhaveto bere-inputfrom
scratch.A macroeditingfacilitywithinQUERYMASTERisneededto resolvethis
untidysituation.
8. Thereshouldbe a singleroutineto convertall formatsto andfrom Self-
identifyingtext,includingtheuseof identifierandmasktoconvertgroupsof
Self-identifyingtext.ThereshouldbeanautomatedSIFconversionwithinVME.
9. SortswithinQUERYMASTBRtaketoolongcomparedwiththetimetakentoselect
thedata.
10.QUERYMASTERshouldallowfuzzyorstemmatchingonvalue-basedsets.Limited
use of OR conditionsin value-basedsetswould also increase.relational
capabilities.
I I. QUERYMASTBRandRCIshouldbeableto handlelogicalNOToperations.
12.VMEshouldproduceperformancestatisticsonCAPSusagebyterminal,job,AVM,
etc.
13.At thecurrentreleaseof QUERYMASTBR,theend-useris oftenleftnotknowing
whatishappeningtohisquery.It wouldbebetterif QUERYMASTBRweretogive
comfortingsignalsto theend-userthathisqueryis beingserviced.
14. It shouldbepossibletochangethesizeof themaximumCAPSsearchfragment
moredynamicallythanat systemset-uptime.
IS. QUERYMASTBRisatpresentunableto advisetheend-userhowlongaquerywill
take. If QUERYMASTERhad accessto volumetricdata, throughthe Data
Dictionaryforexample,anestimateof likelyCAPSsearchtimecouldbegiven.
16.QUERYMASTERwould be moreconsistentwith Reportmasterif it had an
ENDSWITH operator as well as STARTSWITH.
17.TheDataDictionarywouldbeamuchmoreusabletoolif it weremadeCAPS-
searchable.
18. It isessentialthatCAPSkeepinstepwithdevelopmentsindocumentstorageand
internatio,nalcharactersetstandards.
19. In IDMSXdatastructuresit shouldbepossibletouseCAFStosearchrecordand
setindexblocks.It shouldalsobepossibletousetheseindexesto limita CAPS
searchto specificpages.
20. CAPSshouldnotbeaffectedby relocatedandfragmentedIDMSXrecords.ICL
suggestthatthiswouldhavetobedealtwithbyinhibitionandcontrolof such
circumstances.
21. CAPSoughtto be ableto searchdataitemswhicharedescribedas single-
precisionfloating-pointformat.
22. In ordertoachievegreatersearchefficiency,it wouldbebetterif CAPScouldbe
toldto limit itssearchto specificpagesof a database.
23. CAPSwill needto beintegratedwithnon-VMEproductslikeUnix.
24. Whenusingduplexdatait shouldbepossibletoconstrainCAPSsearchestoone
plexwhileTPreadsusetheotherplex.
25. CAFS/QUERYMASTERshouldsupportHashedRandomRBCMANfiles.
26. It shouldbepossibleforQUERYMASTBRtocreateanISAMfileto holditsoutput
recordsonanindexedfile.In thisway,itwouldbepossibletoperformanouter
join operation. .
27. VMEshouldallowDCIfielddefinitionsto beheldwithinthefilenode,orwithin
thefileheader,to enablethisinformationto bepickedup automatically.
28. QUERYMASTBRshouldsupportrecordscontainingMultiplestringSIFfieldsas
wellassinglestring.
29. Stringoperatorshouldbeprovidedforinvisiblecharactersin Self-identifying
fields. .
30. AccesstothelengthelementofaSelf-identifyingfieldisrequiredsothatqueries
whichrelyon thelengthsof wordscanbecarriedout.
The followingitemsarestill to begivena priority:
The CAFSSearchOption(cso)currentlysupportsonlyCOBoL-basedsoftware.It
wouldbeof muchgreaterbenefitif it wereextendedto othersoftware.
VMEBUSutilitiesthatuseselectioncriteriawouldbeenhancedif theyusedCAPS.
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As themanipulationof datathroughQUERYMASTERbecomesmoresophisticated,
thereisa needfor CAFSto incorporatea facilityforperformingjoin operationsby
specialisedhardware.Ideason thishavealreadybeenpublishedby ICL.
Items which ICl haveindicated as being not feasible within the life of
the current CAFS engine
Thefactthattheseareidentifiedaslonger-termenhancementsdoesnotrenderthem
unimportant.In fact,webelievethattheenhancementof theCAFSengineis in itself
of highpriority.
.
.
QUERYMASTERshoulduseCAFShardwarefacilitiesfor totalling.
CAFScannotevaluatea 'CONTAINS'condition.
QUERYMASTER/CAFSshouldinformtheend-userofhowlongasearchislikely
to take.QUERYMASTERshouldwarnof apossiblemismatchof questionand
answerif it hasa choiceof access-paths.
Searchingtextfieldsshouldbemadepossiblewithouthavingtochangethe
fieldto TEXTformat.
BetterENDSWITHoperationis requiredfor Self-identifyingfields.
ThereisaneedtoknowwhereinarecordahithasoccurredwhenusingSelf-
identifyingfields.
A searchshouldbeabletocontinuewithinarecordafterahithasoccurred
withina Self-identifyingfield,in orderto countall suchoccurrences.
ThereisaneedforSelf-identifyingformatfieldstobeabletobesearchedfor
'stringA' followedby 'stringB' withinthesamefield.
CAFSshouldsupporttextsearchingwithina fixedlengthfield of Self-
identifyingtext.
It wouldbelessrestrictingonthewaydataisstoredinfilesifCAFSwereableto
searchacrossphysicalblockboundariesof a file.
Emulationroutinesto performDCIfunctionswithoutusingCAFSwouldbe
usefulin caseof CAFSunitfailure.
It isoftennecessarytosetupanindexforadocument,basedonalldifferent
occurrencesofwordswithinthetext.To facilitatethis,CAFSshouldbeableto
identifyall differentvaluesoccurringwithina textfield.
.
.
.
.
.
.
.
.
.
.
Conclusion
In summary,theWorkingPartyhaveputtheirmindstoanumberof proposed
enhancementstoCAFS,andhaveattemptedtohelpICL bygivingprioritiestothem.
Certainlytherehavebeenlengthydiscussionsonmanyof theproposals,andit isto
behopedthatICLwill devotetheirattentionto dealingwithmanyof thepoints
raised.
Theenhancementsfallbroadlyintothreeareasof improvement.First,thereare
thosewhichCAFSalreadydoesnowin someform,butwhichwefeelit coulddo
better.For example:
- QUERYMASTERshouldmakebetteruseof CAFS,includingbetterinformation
to theend-useraboutwhenandhowCAFSis beingusedfor anenquiry.
- ThereisaneedforbetterinformationfromICLonCAFSingeneral:manuals,
trainingcoursesandthelike.
- The usageof CMS shouldbe extended,particularlyfor accessingIDMSX
databases.
- Self-identifyingformat(TEXT)fieldsneedto bemoreeasilymanageableif
theyareto beusedsignificantlyin thefuture.
Secondly,thereareitemswheretherangeof CAFSapplicabilitycouldbeextended.
For example:
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- Theresh~uldbe CAPSsupportfor all fieldtypesand file organisations
allowablewithinVME.
- CAPShardwareshouldbeextendedtodomore:CONTAINS,totalling,counting,
joins andotherfunctions.
- CAPSshouldbeextendedasmuchaspossibleto takeadvantageof new
advancesuchasfasterdiscdrives.
- Thereneedstobegreaterscopein thewayin whichSelf-identifyingformat
fieldscanbeinterrogated.
- QUERYMASTERandRCIwouldbothbenefitfrombetterjoinfacilitiesbetween
recordtypes.
- Performancestatisticson CAPSusageareneeded.
Thirdly,thereareitemswhereCAPScouldbeextendedtoapplicationarea~whichare
notcurrentlyfeasible.For example:
- CAPSneedstobebetterinterfacedwithICLproductsuchasPDS,Application
Master,ReportmasterandDataDictionary.
- CAPSshouldbemadeavailabletotextandofficeproducts,anywherewithin
thedistributednetwork.
- CAPSwill needto beextendedto non-VMEproductslikeUnix.
The future of CAFS-an ICL view.
Thissectionisinsomewaystheequivalentof anICLStatementofDirection:it isof
necessityconfinedto generalstatementsrather than containinga list of
commitmentsto particulardevelopmentsanddates.
One continuingfeatureof the CAPSdevelopmentstory has beenthe close
collaborationbetweenICLandpotentialoractualusers.Duringtheinitialresearch
stages,greatcarewastakentotesthecapabilities,bothofthehardwareitselfandof
thesoftwarewhichexploitedit, againstrealuserrequirementsandpreferences.
TheseinterestshavecontinuedtobeexpressedthroughtheICLCUACAFSUserGroup
and its severalWorkingParties,and thecurrentReport is an exampleof the
continuationof thismutuallybeneficialprocess.
Without specifyingwhat stageof progressor planninghas currentlybeen
reached,it canbestatedthatthethefollowinggenerallinesof developmentwillbe
followed:
CAFS hardware
In allelementsofcomputerhardware,eachsuccessivegenerationissmaller,faster,
andcheaperthanitspredecessor.ThishasalreadybeenprovedforCAFS:CAPS800
filledtwotallcabinets;CAFS-ISPoccupiesa merenineboards;thenextversionwill
certainlybeevenmorecompact,inlinewithgeneralindustrytrends.Thiswillpermit
CAPScapabilitytobeimplementedacrossawiderspreadof ICL'Shardwareproduct
range.
Extensionswillbemadetothecapabilitiesof theCAFSengineitself.Someof these
will bein directresponsetorequestsinputfromtheWorkingPartyresponsiblefor
theReport,andwill coversomeof therequirementscategorisedin thepreceding
sectionas 'not feasibleto implementwithinthelife of CAFS-ISP'.Otherswill be
derivedfrom the independentassessment,by ICL'Sresearchand development
authorities,of thebestopportunitiesfor increasingthepowerandfunctionalityof
CAFS.Aspectsof thesedevelopmentshavebeendiscussedin confidenceduringthe
deliberationsof theWorkingParty,andgeneralagreementhasbeenreached.
A particularareainwhichdevelopmentscanbeconfidentlypredictedistheabilityof
theCAFShardwareto searchandevaluatetext.
Theroleof CAFSin aspectsof relationalprocessingis alreadyimportant,andwill
certainlybecomemoreso.Therewillthereforebeextensionstothelistof functions
in thisfieldwhichcanbedirectlyiniplementedby theCAFShardware.
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CAFS software
ThefundamentalCAFScapabilitiesof VMEwillof coursebeextendedto permitthe
fullestexploitationof all newhardwarefunctions.
ThesewillalsobeprogressivelyincorporatedintoenhancedversionsoflcL software
productsin, for example,theDataManagementandQuickBuildfamilies.
CAFSwillbeusedwhereappropriatebyanincreasingnumberofapplicationpackage
productsdevelopedandmarketedbyICLBusinessCentres.Thefactthatfromnow
on CAFSis anautomaticonstituentof ICLmainframesystemswill bereflectedin
decisionstosimplifyandacceleratedevelopmentbydeliberatelynotbuildingnon-
CAFSversionsof certainpackages.
CAFShasalreadyarousedconsiderableinterestinexternalsoftwarehouses.Sofaras
possibleICLwillencouragethembothto addCAFScapabilitiestoexistingpackages
andto developnewpackageswhichmakeoptimumuseof CAFS.
TheamountofdevelopmentworkassociatedwithCAFSthatisinprogresswithinICL,
muchof whichcannotbedescribedin thisreport,is a clearindicationthatthe
strategicimportanceofCAFSisfullyrecognisedbytheCompany.At thesametime,
thepressureforenhancementsdemonstrateswithequalforcetheimportancewhich
CAFSis assumingin theinformationservicesof membersof theCAFSUserGroup.
However,thevalueof thecapabilitieswhicharealreadyavailablehasbeenproved
bytheawardsin 1985to theSouthernWaterAuthorityof theOfficeAutomation
Award for thebestinformationstorageandretrievalsystem,andto ICL of the
Queen'sAwardfor TechnologicalInnovationfor theexistingCAFSsystem.
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